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(54) PNEUMATIC TOOL

(67) A pneumatic tool (100) includes a drive mecha-
nism (2) configured to drive by an air pressure of com-
pressed air, a head valve (30) configured to control sup-
ply of the compressed air to the drive mechanism (20),
a trigger valve (50) configured to actuate the head valve
(30), a control valve (40) configured to disable actuation
of the trigger valve (50) or the head valve (30), and a
timer valve (80) configured to be actuated based on an
operation on a trigger and to disable actuation of the trig-
ger valve (50) or the head valve (30) by actuating the
control valve (40) at a predetermined timing. The timer
valve (80) has a valve body (84) configured to act on the
control valve (40) and is provided with a throttle portion
(88) configured to regulate a flow rate of a fluid generated
in conjunction with movement of the valve body (84).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a pneumatic
tool.

BACKGROUND ART

[0002] In the related art, widely used is a nailing ma-

chine that includes a main body having a cylinder, a pis-
ton provided to be slidable in the cylinder, and a driver
connected to the piston, and is configured to drive the
piston by compressed air to strike a nail into a to-be-
struck member.

[0003] The nailing machine using the compressed air
includes a head valve configured to control actuation of
the piston, a trigger valve configured to actuate the head
valve, a trigger mechanism configured to actuate the trig-
ger valve, and a contact arm protruding from a nose part
provided on a tip end-side of the main body. The nailing
machine is configured so that, when the contact arm is
pressed against the to-be-struck member in a state
where a trigger lever is pulled, a striking operation (here-
inafter, referred to as ’contact striking’) of striking out a
nail to the to-be-struck member by a driver can be ena-
bled.

[0004] In the contact striking, after striking a nail, nails
can be continuously struck each time the contact arm is
pressed against the to-be-struck member while the trig-
ger is pulled, which is suitable for a quick operation. On
the other hand, suggested is a technology where when
a predetermined time elapses without the contact arm
being pressed against the to-be-struck member after the
trigger is pulled, the head valve is put into non-actuation,
so as to regulate a careless operation (refer to PTL 1).

CITATION LIST
PATENT LITERATURE

[0005] PTL 1: Japanese examined utility model appli-
cation publication No. H06-32308

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] However, the nailing machine of the related art
disclosed in PTL 1 has following problems. A general
nailing machine is configured to allow any pressure of
the compressed air to be selected between a low pres-
sure and a high pressure, depending on an application
where the nailing machine is used. In a timing valve of
the related art, an actuation control is performed using
the compressed air supplied to a main chamber. There-
fore, when a pressure of the compressed air that is used
varies, a variation also occurs in time measurement of
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the timing valve, so that an operation of the timing valve
is not stable.

[0007] Therefore,inorderto solve the above problems,
the present disclosure provides a nailing machine capa-
ble of stabilizing an operation of a timer mechanism by
making the timer mechanism less susceptible to an in-
fluence of compressed air that is used to drive a drive
mechanism.

SOLUTION TO PROBLEM

[0008] A pneumatic tool according to one aspect of the
present disclosure includes a drive mechanism config-
ured to drive by an air pressure of compressed air, a head
valve configured to control supply of the compressed air
to the drive mechanism, a trigger valve configured to ac-
tuate the head valve, a control valve configured to disable
actuation of the trigger valve or the head valve, and a
timer valve configured to be actuated based on an oper-
ation on a trigger and to disable actuation of the trigger
valve or the head valve by actuating the control valve at
a predetermined timing, wherein the timer valve has a
valve body configured to act on the control valve and is
provided with a throttle portion configured to regulate a
flow rate of a fluid generated in conjunction with move-
ment of the valve body.

[0009] A pneumatic tool according to one aspect of the
present disclosure includes a drive mechanism config-
ured to drive by an air pressure of compressed air, a head
valve configured to control supply of the compressed air
to the drive mechanism, a trigger valve configured to ac-
tuate the head valve by receiving an operation on a trig-
ger, a control valve configured to disable a trigger oper-
ation, and a timer valve configured to be actuated based
on the operation on the trigger and to disable actuation
of the head valve by actuating the control valve at a pre-
determined timing, wherein the timer valve has a valve
body configured to press the control valve and a damper
mechanism configured to regulate a moving speed of the
valve body, and wherein the valve body is configured to
press the control valve after a predetermined time elaps-
es from start of movement by an operation on the trigger.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] According to the pneumatic tool of one aspect
of the present disclosure, a moving speed of the timer
valve is controlled using the throttle portion. Therefore,
itis possible to prevent a variation in time until the control
valve is actuated, so that an operation of the timer valve
can be stabilized.

[0011] In addition, according to the pneumatic tool of
one aspect of the present disclosure, the moving speed
of the valve body is controlled by the damper mechanism
thatis less susceptible to an influence of the compressed
air that is used to drive the drive mechanism. Therefore,
itis possible to prevent a variation in time until the control
valve is actuated, so that an operation of the timer valve
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can be stabilized.
BRIEF DESCRIPTION OF DRAWINGS
[0012]

[FIG. 1] FIG. 1 is a side sectional view of a nailing
machine according to a first embodiment.

[FIG.2] FIG.2 is a side sectional view of a trigger
valve and a switch valve according to the first em-
bodiment.

[FIG. 3] FIG.3is a side sectional view of a timer valve
and a control valve according to the first embodi-
ment.

[FIG.4] FIG.4 is an operation view upon striking in
the nailing machine according to the first embodi-
ment.

[FIG.5] FIG.5 is an operation view upon striking in
the nailing machine according to the first embodi-
ment.

[FIG.6] FIG.6 is an operation view upon striking in
the nailing machine according to the first embodi-
ment.

[FIG.7] FIG.7 is an operation view upon striking in
the nailing machine according to the first embodi-
ment.

[FIG.8] FIG.8 is an operation view upon striking in
the nailing machine according to the first embodi-
ment.

[FIG.9] FIG.9 is an operation view upon striking in
the nailing machine according to the first embodi-
ment.

[FIG. 10] FIG. 10 is an operation view upon striking
in the nailing machine according to the first embod-
iment.

[FIG. 11] FIG.11 is a side sectional view of a nailing
machine according to a second embodiment.

[FIG. 12] FIG. 12 is a side sectional view of a timer
valve according to the second embodiment.

[FIG. 13] FIG. 13 is a side sectional view of a nailing
machine according to a third embodiment.

[FIG. 14] FIG. 14 is a side sectional view of a control
valve, a trigger valve and a switch valve according
to the third embodiment.

[FIG. 15] FIG. 15 is a side sectional view of a timer
valve according to the third embodiment.

[FIG. 16] FIG. 16 is a view during a striking operation
in the nailing machine according to the third embod-
iment.

[FIG. 17] FIG. 17 is a view during the striking oper-
ation in the nailing machine according to the third
embodiment.

[FIG. 18] FIG. 18 is a view during the striking oper-
ation in the nailing machine according to the third
embodiment.

[FIG. 19] FIG. 19 is a view during the striking oper-
ation in the nailing machine according to the third
embodiment.
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[FIG.20] FIG.20 is a view during the striking opera-
tion in the nailing machine according to the third em-
bodiment.

[FIG.21] FIG.21 is a view during the striking opera-
tion in the nailing machine according to the third em-
bodiment.

[FIG.22] FIG.22 is a view during the striking opera-
tion in the nailing machine according to the third em-
bodiment.

[FIG.23] FIG.23 is a side sectional view of a nailing
machine according to a fourth embodiment.
[FIG.24] FIG.24 is a side sectional view of a timer
valve according to the fourth embodiment.

[FIG.25] FIG.25 is a side sectional view of a control
valve according to the fourth embodiment.

[FIG.26] FIG.26 is a view during a striking operation
in the nailing machine according to the fourth em-
bodiment.

[FIG.27] FIG.27 is a view during the striking opera-
tion in the nailing machine according to the fourth
embodiment.

[FIG.28] FIG.28 is a view during the striking opera-
tion in the nailing machine according to the fourth
embodiment.

[FIG.29] FIG.29 is a view during the striking opera-
tion in the nailing machine according to the fourth
embodiment.

[FIG.30] FIG.30 is a view during the striking opera-
tion in the nailing machine according to the fourth
embodiment.

[FIG. 31] FIG.31 is a view during the striking opera-
tion in the nailing machine according to the fourth
embodiment.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, favorable embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Note that, in the
specification and drawings, the constitutional elements
having substantially the same functional configurations
are denoted with the same reference signs, and the over-
lapping descriptions are omitted.

<First Embodiment>
[Configuration Example of Nailing Machine 100]

[0014] FIG.1 is a side sectional view of a nailing ma-
chine 100 according to a first embodiment. FIG.2 is a
side sectional view of a trigger valve 50 and a switch
valve 70 according to the first embodiment. FIG.3 is a
side sectional view of a timer valve 80 and a control valve
40 according to the first embodiment.

[0015] The nailing machine 100 is an example of the
pneumatic tool, and includes a main body 1 having a
nose part 2, a grip part 4 that is gripped by an operator,
and a magazine part 6 in which nails to be struck into a
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to-be-struck member are loaded. Housings of the main
body 1 and the grip part 4 are integrally formed by a
housing 1a, for example. The nailing machine 100 also
includes a head valve 30, a trigger mechanism 10, a trig-
ger valve 50, a switch valve 70, a timer valve 80 and a
control valve 40.

[0016] Note that, in the present embodiment, the nose
part 2-side of the nailing machine 100 is referred to as a
lower side of the nailing machine 100, and an opposite
side thereto is referred to as an upper side of the nailing
machine 100. Also, the main body 1-side of the nailing
machine 100 is referred to as a front side of the nailing
machine 100, and the grip part 4-side of the nailing ma-
chine 100 is referred to as a rear side of the nailing ma-
chine 100.

[0017] An inside of the main body 1 is hollow, and a
striking mechanism (drive mechanism) 20 configured to
drive by an air pressure of compressed air is arranged
in the main body 1. The striking mechanism 20 has a
driver 22, a piston 24, and a cylinder 26. The driver 22
is configured to reciprocally move in an upper and lower
direction (axial direction)in the cylinder 26, and to impact
a head portion of a nail delivered from the magazine part
6, thereby striking the nail into a to-be-struck member.
The piston 24 is connected to an upper end portion of
the driver 22, and is configured to reciprocally move in
the cylinder 26, in response to the compressed air flowing
into a piston upper chamber 24a provided on an upper
side of the cylinder 26. The cylinder 26 is a cylindrical
body, is arranged in the housing 1a constituting the main
body 1, and is configured to accommodate the driver 22
and the piston 24 to be reciprocally movable in the upper
and lower direction. An annularlocking part 25 configured
to regulate upward movement of the piston 24 is provided
between the piston 24 and the head valve 30.

[0018] A lower end portion of the main body 1 is pro-
vided with the nose part 2. The nose part 2 protrudes
downward from the lower end portion of the main body
1 by a predetermined length. The nose part 2 is formed
with an ejection port 3 for striking out the nail delivered
by the driver 22 to an outside. The ejection port 3 is ar-
ranged coaxially with the driver 22 and the cylinder 26.

[0019] A main chamber 5 in which the compressed air
is filled is provided between an inner wall on an upper
side of the main body 1 and an outer peripheral part on
an upper side of the cylinder 26 and in the grip part4. A
blow back chamber 28 for returning the piston 24 to a
top dead center is provided between an inner wall on a
lower side of the main body 1 and an outer peripheral
part on a lower side of the cylinder 26. One end portion
of a first connection passage 29 configured to commu-
nicate with the switch valve 70 is connected to the blow
back chamber 28.

[0020] A plurality of small holes 27 is formed at prede-
termined intervals in a substantially intermediate position
in the axial direction of the cylinder 26 and in a circum-
ferential direction of the cylinder 26. The plurality of small
holes 27 is formed to communicate with the blow back
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chamber 28 via a check valve 27a provided to the cylinder
26. Note that, when the piston 24 is located at a bottom
dead center below the small holes 27, the compressed
air of the cylinder 26 is caused to flow into the blow back
chamber 28 via the small holes 27, and when the piston
24 is located at the top dead center, the compressed air
in the blow back chamber 28 is discharged to the atmos-
phere, so that the inside of the blow back chamber 28
becomes an atmospheric pressure.

[0021] The head valve 30 is configured to perform sup-
ply and shut-off of the compressed air to the cylinder 26,
and to drive the striking mechanism 20 by using the com-
pressed air supplied from the main chamber 5. The head
valve 30 has a base part 32 and a movable part 34. The
base part 32 is arranged on an upper end-side in the
main body 1, and the movable part 34 is arranged below
the base part 32. The movable part 34 is urged toward
the cylinder 26 at a predetermined interval from the base
part 32 by an urging spring 36 interposed between the
base part 32 and the movable part 34. A lower surface
of the movable part 34 is in contact with an upper surface
of the locking part 25 in an urging state (a state where
the head valve 30 is off), so that the main chamber 5 and
the piston upper chamber 24a are shut off therebetween.
[0022] The interval between the base part 32 and the
movable part 34 is configured to function as a head valve
chamber 38 to which the compressed air in the main
chamber 5 is supplied. One end portion of a second con-
nection passage 39 is configured to communicate with
the head valve chamber 38, and the other end-side of
the second connection passage 39 is configured to com-
municate with the control valve 40. The movable part 34
is configured to slide along an inner wall of the housing
1a constituting the main body 1 and to open/close be-
tween the piston upper chamber 24a and the main cham-
ber 5, according to a state of the compressed air in the
head valve chamber 38. The piston upper chamber 24a
is configured to communicate with an outside via an
opening portion 1b formed in the housing 1a.

[0023] The grip part 4 is attached to a side part on the
rear side of the main body 1 in a direction substantially
orthogonal to an extension direction of the main body 1
(a moving direction of the striking mechanism 20). A rear
end portion of the grip part 4 is provided with an air plug
8. One end portion of an air hose (not shown) is connect-
ed to the air plug 8, and the other end portion of the air
hose is connected to a compressor (not shown). The air
compressor is configured to generate the compressed
air for driving the striking mechanism 20 and to supply
the generated compressed air into the main chamber 5
via the air hose and the air plug 8.

[0024] The trigger mechanism 10 has a trigger lever
11, a contact lever 12, a contact arm 14 and a pressing
member 15. The trigger lever 11 is a lever for turning on
(actuating) the switch valve 70, and is attached to a side
surface on the rear side of the main body 1 and a lower
side of the grip part 4 so as to be rotatable about a shaft
part as a fulcrum. The contact lever 12 is arranged in the
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trigger lever 11 and is configured to rotate about a rear
side as a fulcrum in conjunction with the trigger lever 11.
A front end portion of the contact lever 12 is urged down-
ward by, for example, a spring provided on a rear end-
side, and is in contact with an upper end face of the press-
ing member 15. Note that, the contact lever 12 may not
be urged by the spring.

[0025] The contactarm 14 is attached to an outer pe-
ripheral part of the nose part 2 in a state of protruding
downward from a lower end portion of the nose part 2.
The contact arm 14 is urged downward by a spring (not
shown), and is configured to reciprocally move in the up-
per and lower direction relative to the nose part 2 in con-
junction with a pressing operation against the to-be-
struck member. The pressing member 15 is connected
to the contact arm 14, and is configured to push up a
front end-side of the contact lever 12 in conjunction with
upward movement of the contact arm 14. When the trig-
gerlever 11is pulled, a trigger valve stem 58 of the trigger
valve 50 is pushed up, so that the trigger valve 50 is
actuated (turned on).

[0026] The magazine part 6 is configured so that a se-
ries of connected connecting nails can be loaded therein,
and is provided on a lower side of the grip part 4. A front
end-side of the magazine part 6 is connected to the nose
part 2, and a rear end-side of the magazine part 6 is
connected to the grip part 4 via an attaching arm part 7.
The connecting nails loaded in the magazine part 6 are
guided to the ejection port 3 of the nose part 2 by a feeding
claw provided to be slidable with respect to the nose part
2, and is struck into the to-be-struck member by the de-
scending driver 22.

[0027] The trigger valve 50 is configured to actuate the
head valve 30, based on an operation on the trigger lever
11 and a pressing of the contact arm 14. As shown in
FIGS. 1 and 2, the trigger valve 50 is arranged near the
switch valve 70 on the front end-side of the grip part 4.
The trigger valve 50 has a housing 52, a pilot valve 54,
a cap 53 and a trigger valve stem 58.

[0028] The housing 52 has a passage 53 provided in
a substantially intermediate portion in the upper and low-
er direction. The passage 53 is configured to communi-
cate with one end portion of a third connection passage
49 configured to connect the head valve 30 and the trig-
ger valve 50 each other. The passage 53 is also config-
ured to be able to communicate with an air exhaust pas-
sage 59 upon turning-on of the trigger valve 50.

[0029] The pilot valve 54 is arranged at a gap S1 on
an inner side of the housing 52. O-rings 54a and 54b are
attached at a predetermined interval in the upper and
lower direction to a peripheral edge portion on a lower
side of the pilot valve 54. The O-ring 54a is configured
to shut off a passage between the passage 53 and the
air exhaust passage 59 to thus prevent the compressed
air in the head valve chamber 38 from being leaked from
the passage 53 to an outside, during turning-off of the
trigger valve 50. In addition, the O-ring 54a is pressed
against aninner wall of the housing 52 toregulate upward
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movement of the pilot valve 54. The O-ring 54b is con-
figured to shut off between an empty chamber 55, which
will be described later, and the air exhaust passage 59.
[0030] The cap 56 is attached on an inner side of the
housing 52 with an empty chamber 55 being interposed
between the cap and the pilot valve 54 on the upper side.
The empty chamber 55 is configured to communicate
with the main chamber 5 via a gap S2 between the pilot
valve 54 and the trigger valve stem 58 and a passage
54c of the pilot valve 54 and to function as a chamber in
which the compressed air is filled, during non-actuation
of the trigger valve 50.

[0031] The trigger valve stem 58 is arranged on inner
sides of the pilot valve 54 and the cap 56, and is provided
to be movable in the upper and lower direction from the
cap 56 as a point of origin. An upper end-side of the
trigger valve stem 58 is urged toward the contact lever
12 (toward the lower side) by a compression spring 57.
The compression spring 57 is interposed between the
pilot valve 54 and the trigger valve stem 58, and is adapt-
ed to expand and contract, in response to pressing of the
trigger valve stem 58. A lower end portion of the trigger
valve stem 58 protrudes from a lower surface of the cap
56 by a predetermined length, and can come into contact
with the contact lever 12 (refer to FIG.1). O-rings 58a and
58b are attached at a predetermined interval in the upper
and lower direction to a peripheral edge portion of a sub-
stantially intermediate position in the upper and lower
direction of the trigger valve stem 58. The O-rings 58a
and 58b are configured to prevent the compressed air in
the empty chamber 55 from being leaked from a gap S3
between the trigger valve stem 58 and the cap 56 to an
outside, during non-actuation of the trigger valve 50.
[0032] The air exhaust passage 59 is provided be-
tween the housing 52 and the cap 56. When the empty
chamber 55 is closed due to push-up of the trigger valve
stem 58 during actuation of the trigger valve 50, the air
exhaust passage 59 communicates with the passage 53
to exhaust the compressed air in the head valve chamber
38 to the atmosphere.

[0033] Asshownin FIGS. 1 and 2, the switch valve 70
is arranged in the vicinity of a rear side of the trigger valve
50, and is configured to actuate the timer valve 80 based
on an operation on the trigger lever 11. The switch valve
70 has a cylinder 72 and a switch valve stem 74.
[0034] The cylinder 72 is a hollow cylindrical body ex-
tendingin the upperand lower direction, and is configured
to accommodate the switch valve stem 74 so as to be
slidable in the upper and lower direction. An upper side
of the cylinder 72 is formed with a passage 72a. The
passage 72a is configured to communicate with the main
chamber 5, and the compressed air in the main chamber
5 is caused to flow into the cylinder 72 via the passage
72a.

[0035] One end portion of a fourth connection passage
79 is configured to communicate in a substantially inter-
mediate position of the cylinder 72, and the other end
portion of the fourth connection passage 79 is configured
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to communicate with the timer valve 80. The fourth con-
nection passage 79 is configured to connect the switch
valve 70 and the timer valve 80 therebetween, and the
compressed air can be supplied or exhausted with re-
spect to the timer valve 80 via the fourth connection pas-
sage 79. One end portion of the first connection passage
29 is configured to communicate on a further lower side
than the fourth connection passage 79 of the cylinder 72,
and the other end portion of the first connection passage
29 is configured to communicate with the blow back
chamber 28. The first connection passage 29 is config-
ured to connect the switch valve 70 and the blow back
chamber 28 therebetween, and the compressed air can
be supplied to the switch valve 70 or the compressed air
can be exhausted from the switch valve 70 via the first
connection passage 29.

[0036] The switch valve stem 74 is accommodated in
the cylinder 72, and is urged toward the trigger lever 11
(toward the lower side) by the compression spring 76.
The compression spring 76 is interposed between an up-
per end face of the switch valve stem 74 and a top surface
in the cylinder 72, and is adapted to expand and contract,
in response to a pulling operation on the trigger lever 11.
A lower end portion of the switch valve stem 74 protrudes
downward from the lower surface of the cylinder 72, and
comes into contact with the contact lever 12 at the time
when the trigger lever 11 (refer to FIG.1) is pulled.
[0037] An O-ring 74a for close contact with an inner
wall of the cylinder 72 is mounted to a peripheral edge
portion of a substantially intermediate position of the
switch valve stem 74. Upon non-pulling operation of the
trigger lever 11, the switch valve stem 74 is configured
to close a path between the fourth connection passage
79 and the first connection passage 29 by the O-ring 74a
and to communicate the passage 72a and the fourth con-
nection passage 79 each other. On the other hand, upon
pulling operation of the trigger lever 11, the switch valve
stem 74 is configured to be pushed up against the elastic
force of the compression spring 76 by the contact lever
12 and to close a path between the passage 72a and the
fourth connection passage 79 by the O-ring 74a and to
communicate the fourth connection passage 79 and the
first connection passage 29 each other.

[0038] AsshowninFIGS. 1 and 3, in a state where the
trigger lever 11 is pulled, after a prescribed time elapses,
and when the contact arm 14 is pressed against the to-
be-struck member, the timer valve 80 actuates the control
valve 40 to disable an operation of the head valve 30,
thereby limiting the striking operation. The timer valve 80
has a cylinder 81, a timer piston 84, and a piston shaft
part 85.

[0039] The cylinder 81 is a hollow cylindrical body ex-
tending in the front and rear direction, and is configured
to accommodate the timer piston 84 so as to be slidable
inthe frontand rear direction. In the presentembodiment,
a part of the cylinder 81 has a structure sharing a part of
the housing 1a.

[0040] The timer piston 84 is a cylindrical body having
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substantially the same diameter as an inner diameter of
the cylinder 81, and is arranged to be slidable along an
inner wall of the cylinder 81. A peripheral edge portion
of the timer piston 84 is formed with a concave portion
84a along a circumferential direction thereof. In the con-
cave portion 84a, an O-ring 86 for close contact with the
inner wall of the cylinder 81 is mounted. Thereby, an in-
side of the cylinder 81 is partitioned into a first space 81a
on a rear side of the O-ring 86 and a second space 81b
on a front side of the O-ring 86. The first space 81a and
the second space 81b are isolated from each other by
the O-ring 86. The timer piston 84 is urged toward the
control valve 40 (toward the front side) by a compression
spring 89. The compression spring 89 is interposed be-
tween a concave portion formed on a base end-side
thereof and a rear wall in the cylinder 81. The compres-
sion spring 89 is compressed by the compressed air that
is supplied to the second space 81b of the cylinder 81,
and is expanded in response to the atmospheric air that
is supplied to the first space 81a of the cylinder 81.
[0041] One end portion of the fourth connection pas-
sage 79 is configured to communicate with a lower sur-
face-side and the second space 81b of the cylinder 81,
so that the compressed air can be supplied to the timer
valve 80 and the compressed air can be exhausted from
the timer valve 80 via the fourth connection passage 79.
[0042] On the rear side of the cylinder 81, a first pas-
sage 82a and a second passage 82b extending in the
front and rear direction are provided side by side in the
upper and lower direction. One end portion of the first
passage 82a is configured to communicate with the in-
side of the cylinder 81, and the other end portion of the
first passage 82a is configured to communicate with a
third passage 82c. One end portion of the second pas-
sage 82b is configured to communicate with the inside
of the cylinder 81, and the other end portion of the second
passage 82b is configured to communicate with the third
passage 82c. The third passage 82c has an opening on
the housing-side, and is configured to communicate with
an outside of the housing 1a via the opening. In this way,
since the timer piston 84 of the timer valve 80 is actuated
using the atmospheric air that is supplied from the third
passage 82c, not the compressed air, the timer valve 80
can be actuated in a stable pressure state all the time.
Note that, in the present embodiment, the first passage
82a and the second passage 82b are configured to com-
municate with the common third passage 82c. However,
separate passages may also be provided to the first pas-
sage 82a and the second passage 82b, respectively. In
addition, the opening of the third passage 82c may be
provided with a filter. Thereby, even when the atmos-
pheric air contains trash, dust and the like, the air after
trash, dust and the like are removed by the filter can be
caused to flow into the cylinder 81, so that the stabilization
of the moving speed of the timer piston 84 can be further
improved.

[0043] A check valve 87 is provided in the middle of
the path of the first passage 82a. The check valve 87 has
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a ball 87a for opening/closing the first passage 82a, for
example, and a spring 87b provided on a rear side of the
ball 87a for urging the ball 87a toward the timer piston
84. When the timer piston 84 is retreated in the cylinder
81, the ball 87a is urged against an elastic force of the
spring 87b by the atmospheric air, so that the first pas-
sage 82a opens and the atmospheric air flows from the
inside of the cylinder 81 to the outside. On the other hand,
when the timer piston 84 is advanced in the cylinder 81,
the ball 87a is urged forward by the atmospheric air from
the outside and the spring 87b, so that the first passage
82ais closed by the ball 87a and back-flow of the atmos-
pheric air from the outside into the cylinder 81 is prevent-
ed.

[0044] A throttle portion 88 is provided in the middle of
the path of the second passage 82b. The throttle portion
88 is constituted by reducing a cross-sectional area (nar-
rowing a width) of a path of a part of the second passage
82b, and is configured to restrict a flow rate per unit time
of the atmospheric air, which is caused to flow into the
cylinder 81 from the outside, to be constant. Thereby, it
is possible to control the moving speed until the piston
shaftpart85 presses a control valve stem 44 of the control
valve 40. In the present embodiment, the example where
the moving speed of the timer piston 84 is regulated by
the air entering via the throttle portion 88 and the com-
pression spring 89 has been described. However, a con-
figuration where the moving speed of the timer piston 84
is regulated by the air flowing out via the throttle portion
88 and the compression spring 89

[0045] In addition, a prescribed time at the time when
the timer piston 84 moves from an initial position in the
cylinder 81 to an actuation position in which the control
valve 40 is actuated is determined by a flow rate passing
through the throttle portion 88 of the timer valve 80, a
spring coefficient of the compression spring 89, and the
like. In the present embodiment, the prescribed time is,
for example, 3 seconds to 10 seconds. In the present
embodiment, a time for which the control valve 40 moves
from the actuation position to a position in which the pas-
sage between the head valve chamber 38 and the trigger
valve 50 is shut off is set to a time considerably shorter
than the prescribed time. For this reason, when the pre-
scribed time elapses, the passage between the head
valve 30 and the trigger valve 50 is immediately shut off
by the control valve 40. In addition, in the present em-
bodiment, the initial position is a position in which the
timer piston 84 is most retreated in the cylinder 81 upon
set or reset of the timer piston 84, and the actuation po-
sition is a position in which the timer piston 84 presses
the control valve 40 on the front end-side in the cylinder
81 after the trigger lever 11 is pulled.

[0046] The piston shaft part 85 is a rod-shaped colum-
nar body, and a rear end portion thereof is formed inte-
grally with a front end portion of the timer piston 84. The
piston shaft part 85 is slidably arranged in a through-hole
4a formed between the cylinder 81 and the control valve
40, and can appear and disappear with respect to an
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inside of a cylinder 42 that constitutes the control valve
40. The piston shaft part 85 is configured to press against
a rear end face of the control valve stem 44 to actuate
the control valve 40 at the time when the prescribed time
in the timer valve 80 elapses and the timer piston 84
reaches the actuation position.

[0047] Asshownin FIGS. 1 and 3, the control valve 40
is configured to disable actuation of the head valve 30
thatis actuated in conjunction with actuation of the trigger
valve 50. Specifically, the control valve 40 is configured
to switch the passage between the head valve chamber
38 and the trigger valve 50 from a communication state
to a shut-off state by control of the timer valve 80, thereby
disabling actuation of the head valve 30. The control
valve 40 is arranged in a position near the timer valve 80
ahead of the timer valve 80, between the head valve
chamber 38 and the trigger valve 50. The control valve
40 has a cylinder 42 and a control valve stem 44. Note
that, a part of the cylinder 42 has a structure sharing a
part of the housing 1a. In the present embodiment, an
example where the control valve 40 disables actuation
of the head valve is described. However, a configuration
where actuation of the trigger valve 50 configured to be
actuated in conjunction with an operation on the trigger
is disabled may also be adopted.

[0048] The cylinder 42 is a hollow cylindrical body ex-
tending in the front and rear direction, and is configured
to accommodate the control valve stem 44 so as to be
slidable in the front and rear direction. An upper surface-
side of the cylinder 42 is configured to communicate with
one end portion of the second connection passage 39
configured to communicate with the head valve chamber
38. A lower surface-side of the cylinder 42 is configured
to communicate with one end portion of the third connec-
tion passage 49 configured to communicate with the trig-
ger valve 50, and is formed with a passage 42c config-
ured to communicate with the main chamber 5.

[0049] The control valve stem 44 is a cylindrical body
extending in the front and rear direction and is arranged
in the cylinder 42. The control valve stem 44 is urged
toward the timer valve 80 (toward the rear side) by a
compression spring 46. The compression spring 46 is
interposed between a front wall in the cylinder 42 and a
frontend face of the control valve stem 44, and is adapted
to expand and contract, in response to pressing by the
timer valve 80. O-rings 44a and 44b are attached at a
predetermined interval in the front and rear direction to
a peripheral edge portion of a substantially intermediate
position in the front and rear direction of the control valve
stem 44.

[0050] The control valve stem 44 is located on a rear
end-side in the cylinder 42, and closes a path between
the second connection passage 39 and the passage 42¢
by the O-ring 44b and opens a path between the second
connection passage 39 and the third connection passage
49, upon non-pressing of the timer valve 80, i.e., before
timeout. Thereby, the head valve chamber 38 and the
trigger valve 50 are connected to each other. On the other
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hand, the control valve stem 44 is moved to a front end-
side in the cylinder 42, and opens the path between the
second connection passage 39 and the passage 42c and
closes the path between the second connection passage
39 and the third connection passage 49 by the O-ring
44a, upon pressing of the timer valve 80, i.e., after time-
out. Thereby, the head valve chamber 38 and the trigger
valve 50 are shut off therebetween. Since a pressure of
the main chamber 5 acts on the control valve 40, a sliding
resistance of the control valve stem 44 varies due to var-
iation in pressure in the main chamber. However, it is
preferably to make movement of the timer valve 80 con-
figured to press the control valve stem 44 less susceptible
to an influence of variation in the sliding resistance of the
control valve stem 44. For example, a setting of an area
to receive a spring load and a pressure should be con-
sidered.

[0051] As shown in FIGS. 1 and 3, the timer valve 80
is arranged in the grip part 4 so that a moving direction
of the timer piston 84 is different from, in the present
embodiment, orthogonal to, an axial direction of the cyl-
inder 26 (a moving direction of the driver 22). In addition,
the timer valve 80 is arranged in the grip part 4 so that
the moving direction of the timer piston 84 is along the
extension direction of the grip part 4, i.e., is parallel to
the extension direction of the grip part 4.

[Operation Example of Nailing Machine 100]

[0052] Subsequently, an example of a striking opera-
tion of the nailing machine 100 according to the first em-
bodiment is described. FIGS.4 to 10 show a striking op-
eration in the nailing machine 100 according to the first
embodiment.

[0053] In a case of performing a striking operation by
using the nailing machine 100, when the air hose is con-
nected to the air plug 8 shown in FIG.1, the compressed
air is supplied into the main chamber 5, as shown in
FIG.4. The compressed air supplied into the main cham-
ber 5 is supplied to the second space 81b of the timer
valve 80 via the inside of the switch valve 70 and the
fourth connection passage 79.

[0054] Along with this, the front surface-side of the tim-
er piston 84 is pushed backward by the compressed air,
and the timer piston 84 and the piston shaft part 85 are
retreated against the elastic force of the compression
spring 89. At this time, the atmospheric air in the first
space 81a is compressed and the compressed atmos-
pheric air is caused to flow into the first passage 82a.
The ball 87a of the check valve 87 is pushed against the
elastic force of the spring 87b by the inflow atmospheric
air, thereby opening the first passage 82a. Thereby, the
atmospheric air flowing into the first passage 82a passes
through the check valve 87 and the third passage 82c
and is exhausted to the outside of the housing 1a. Note
that, in the second passage 82b, since the flow resistance
of the throttle portion 88 increases, the compressed air
hardly passes, as compared to the first passage 82a.
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[0055] AsshowninFIG.5, when the supply of the com-
pressed air into the second space 81b of the timer valve
80 continues, the timer piston 84 reaches the initial po-
sition in the cylinder 81, specifically, the base end portion
of the timer piston 84 reaches the rear end portion of the
first space 81a by compression of the compression spring
89. Thereby, the timer valve 80 becomes in a standby
state.

[0056] As shown in FIG.6, when the trigger lever 11 is
pulled by an operator, the switch valve stem 74 of the
switch valve 70 is pushed up by the contact lever 12, so
that the switch valve 70 is actuated. By the push-up of
the switch valve stem 74, the O-ring 74a (refer to FIG.2)
is also moved upward, so that while the communication
state between the passage 72a of the switch valve 70
and the fourth connection passage 79 is shut off, the
fourth connection passage 79 and the first connection
passage 29 communicate with each other. Along with
this, the compressed air in the second space 81b of the
timer valve 80 is exhausted to the blow back chamber
28 at the atmospheric pressure via the fourth connection
passage 79, the inside of the switch valve 70 and the first
connection passage 29.

[0057] Inaddition, when the compressed air in the sec-
ond space 81b in the cylinder 81 is exhausted, the urging
force of the compression spring 89 acts on the timer pis-
ton 84. Along with this, the atmospheric air is caused to
flow into the first space 81a of the timer valve 80 through
the third passage 82c, the second passage 82b and the
throttle portion 88. The flow rate of the atmospheric air
that is supplied to the first space 81a is restricted to be
constant by the throttle portion 88. The compression
spring 89 gradually expands, according to the flow rate
of the atmospheric air that is caused to flow into the first
space 81a. Along with this, the timer piston 84 is slowly
advanced from the initial position in the cylinder 81 and
the timer (time measurement) of the timer valve 80 starts.
Note that, since the first passage 82a is not closed by
the ball 87a, the atmospheric air does not flow into the
cylinder 81 via the first passage 82a.

[0058] As shown in FIG.7, when the contact arm 14 is
pressed against the to-be-struck member in a state
where the trigger lever 11 is pulled and before timeout
of the timer valve 80, the pressing member 15 is pushed
up. Along with this, when the front end-side of the contact
lever 12 is pushed up, the trigger valve stem 58 of the
trigger valve 50 is pushed up, so that the trigger valve 50
is actuated. When the trigger valve stem 58 is pushed
up, the O-rings 58a and 58b are also moved upward, as
shown in FIG.2, so that the compressed air in the empty
chamber 55 is exhausted from the gap S3 between the
cap 56 and the trigger valve stem 58 to the outside. The
pilot valve 54 is pushed down against the elastic force of
the compression spring 57 by the compressed air in the
main chamber 5, so that the lower surface of the pilot
valve 54 comes into contact with the upper surface of the
cap 56. Thereby, the passage 53 and the air exhaust
passage 59 communicate with each other, and the com-
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pressed air in the head valve chamber 38 is exhausted
to the atmosphere (outside) via the second connection
passage 39, the control valve 40, the third connection
passage 49, the inside of the trigger valve 50 and the air
exhaust passage 59.

[0059] When the compressed air in the head valve
chamber 38 is exhausted, the movable part 34 of the
head valve 30 is pushed up by the compressed air in the
main chamber 5 and the movable part 34 and the locking
part 25 are opened therebetween, so that the com-
pressed air in the main chamber 5 is caused to flow into
the piston upper chamber 24a and the piston 24 rapidly
descends in the cylinder 26.

[0060] As shown in FIG.8, when the piston 24 further
descends, the nail is struck into the to-be-struck member
by the driver 22 connected to the piston 24. In addition,
when the piston 24 descends to the lower part-side in
the cylinder 26, the compressed air in the cylinder 26 is
caused to flow into the blow back chamber 28 via the
small holes 27. The inflow compressed air is supplied to
the second space 81b of the timer valve 80 via the first
connection passage 29, the inside of the switch valve 70
and the fourth connection passage 79. Thereby, the timer
valve 80 is again retreated to the initial position in the
cylinder 81, so that the timer valve 80 is reset. As the
timer valve 80 is retreated, the atmospheric air in the first
space 81a is exhausted to the outer side of the housing
1a via the first passage 82a and the third passage 82c.
[0061] As shown in FIG.9, when the contactarm 14 is
not pressed against the to-be-struck member, i.e., the
striking operation is not executed within the prescribed
time from the time point when the switch valve 70 shown
in FIG.6 is actuated, the timer valve 80 times out. Spe-
cifically, the timer valve 84 of the timer valve 80 is moved
to the actuation position in which the control valve 40 on
the front end-side in the cylinder 81 is pressed.

[0062] The control valve stem 44 of the control valve
40 is pushed by the piston shaft part 85 and is moved
toward the front end-side of the cylinder 42. When the
control valve stem 44 is advanced, the O-rings 44a and
44b are also advanced, so that while the path communi-
cating the second connection passage 39 and the third
connection passage 49 each other is shut off, a gap S4
is formed. Thereby, the head valve chamber 38 is
switched from the communication state with the trigger
valve 50 to the communication state with the main cham-
ber 5 via the second connection passage 39, the gap S4
and the passage 42a of the control valve 40.

[0063] As shown in FIG.10, when the contact arm 14
is pressed against the to-be-struck member in a state of
the switch valve 70 shown in FIG.6 being actuated and
after timeout of the timer valve 80, the pressing member
15 is accordingly pushed up. The front end-side of the
contact lever 12 is pushed up by the pressing member
15, and the trigger valve stem 58 of the trigger valve 50
is pushed up by the pushed-up contact lever 12. Thereby,
the trigger valve 50 is actuated. When the trigger valve
stem 58is pushed up, the O-rings 58a and 58b are moved

10

15

20

25

30

35

40

45

50

55

upward, as shown in FIG.2, so that the compressed air
in the empty chamber 55 is exhausted from the gap S3
between the cap 56 and the trigger valve stem 58 to the
outside. The pilot valve 54 is pushed down against the
elastic force of the compression spring 57 by the com-
pressed air in the main chamber 5, so that the lower sur-
face of the pilot valve 54 comes into contact with the
upper surface of the cap 56. Thereby, the passage 53
and the air exhaust passage 59 communicate with each
other.

[0064] However, in a timeout state of the timer valve
80, while the path between the second connection pas-
sage 39 and the third connection passage 49 is shut off
by the control valve 40 shown in FIG.9, the second con-
nection passage 39 and the main chamber 5 communi-
cate with each other. For this reason, the compressed
air in the head valve chamber 38 is left remaining in the
head valve chamber 38 without being exhausted to the
outside via the air exhaust passage 59 provided to the
trigger valve 50. Thereby, when the timer valve 80 times
out, the head valve 30 is not actuated even though the
contact arm 14 is pressed against the to-be-struck mem-
ber in a state where the operator pulls the trigger lever
11. Therefore, the striking operation is not executed after
timeout of the timer valve 80.

[0065] As described above, according to the first em-
bodiment, the atmospheric air with no variation in pres-
sure outside the housing 1a is restricted to a constant
flow rate by the throttle portion 88 and is caused to flow
into the cylinder 81, and the timer piston 84 is advanced
(actuated) using the atmospheric air and the compres-
sion spring 89. Thereby, since the moving speed of the
timer valve 80 can be controlled without using the com-
pressed air with variation in pressure, the variation in
prescribed time until the control valve 40 is actuated can
be prevented. Specifically, even when the pressure of
the compressed air that is used in the nailing machine
100 varies, the time measurement of the timer valve 80
can be maintained constant. Thereby, the operation of
the timer valve 80 can be stabilized. Note that, even
though it is not configured so that the compressed air in
the housing 1a does not completely act on the timer pis-
ton 84, it goes without saying that if it is configured so
that the generated force of the compression spring suf-
ficiently acts (dominates), the similar effects are obtained
because itis less susceptible to the variation in pressure.
In addition, in the first embodiment, when an operator’s
finger detaches from the trigger lever 11 after timeout of
the timer valve 80, the timer valve 80 is reset by the com-
pressed air in the main chamber 5, so that a follow-up
striking operation can be performed. Further, after the
usual striking operation, since the timer valve 80 is reset
by the inflow compressed air from the blow back chamber
28, a follow-up striking operation can be performed by
the pressing of the contact arm 14 in the state where the
trigger lever 11 is pressed.

[0066] Further, according to the present embodiment,
since the timer valve 80 is arranged in the grip part 4 so



17 EP 3 960 376 A1 18

that the moving direction of the timer piston 84 of the
timer valve 80 is orthogonal to the moving direction of
the striking mechanism 20, it is possible to prevent the
timer valve 80 from receiving a shock that is generated
upon the striking operation of the striking mechanism 20.
Thereby, it is possible to prevent an erroneous operation
of the timer valve 80, so that it is possible to stabilize the
operation of the timer valve 80.

<Second Embodiment>

[0067] In a timer valve 280 of a second embodiment,
a mechanical configuration different from the timer valve
80 of the first embodimentis adopted. Note that, the other
configuration, function and operation of a nailing machine
200 are common to the configuration and the like of the
nailing machine 100 of the first embodiment. Therefore,
the detailed descriptions thereof are omitted, and only
the configuration and the like of the timer valve 280 of
the second embodiment are described.

[Configuration Example of Nailing Machine 200]

[0068] FIG.11 is a side sectional view of a nailing ma-
chine 200 according to a second embodiment. FIG.12 is
a side sectional view of a timer valve 280 according to
the second embodiment.

[0069] As shown in FIG. 11, the nailing machine 200
is an example of the pneumatic tool, and includes the
piston 24 configured to be slidable in the cylinder 26, the
striking mechanism 20 having the driver 22 attached to
the piston 24 and configured to strike a nail into the to-
be-struck member, the head valve 30 configured to drive
the striking mechanism 20 by using the compressed air
thatis supplied from the main chamber 5, the trigger valve
50 configured to actuate the head valve 30, and the con-
trol valve 40 configured to disable actuation of the head
valve 30 configured to be actuated in conjunction with
actuation of the trigger valve 50.

[0070] The nailing machine 200 also includes a timer
valve 280 configured to restrict a striking operation by
actuating the control valve 40 to disable actuation of the
head valve 30 when a predetermined time elapses in a
state where the trigger lever 11 is pushed. The timer valve
280 has afirst cylinder 281, a first timer piston 284, a first
piston shaft part 285, a second cylinder 291, a second
timer piston 294, and a second piston shaft part 295.
[0071] Thefirstcylinder281 is a hollow cylindrical body
extending in the frontand rear direction, and is configured
to accommodate the first timer piston 284 so as to be
slidable in the front and rear direction. In the first cylinder
281, oil O for attenuating a moving speed of the first timer
piston 284 is filled. The first cylinder 281 and the oil O
constitute an example of an oil-type damper mechanism.
In the present embodiment, the first cylinder 281 is fitted
to the second cylinder 291 that constitutes the housing
1a, and a front end-side thereof is configured to commu-
nicate with an inside of the second cylinder 291.
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[0072] Note that, the damper mechanism is not limited
to the oil-type damper mechanism. For example, well-
known technologies such as a damper mechanism using
afriction resistance between solid members and a damp-
er mechanism using an attenuation force of a member
such as rubber configured to be elastically deformed can
be adopted as appropriate.

[0073] The first timer piston 284 is a cylindrical body
having substantially the same diameter as an inner di-
ameter of the first cylinder 281, and is configured to slide
in the front and rear direction in the first cylinder 281. A
moving speed of the first timer piston 284 in the front and
reardirectionis controlled by a resistance due to viscosity
and the like of the oil O. A peripheral edge portion of the
first timer piston 284 is formed with an annular through-
hole 284a penetrating in a thickness direction (front and
rear direction). A front surface of the through-hole 284a
is provided with a check valve 284b configured to
open/close an opening of the through-hole 284a. The
check valve 284b is urged toward the first timer piston
284 (toward the rear side) by a compression spring 284c,
and is configured to move toward or away from the first
timer piston 284, according to a moving direction of the
first timer piston 284.

[0074] The first timer piston 284 is urged toward the
control valve 40 (toward the front side) by a compression
spring 289. The compression spring 289 is interposed
between a rear end face of the first timer piston 284 and
a spring retainer plate 286 provided on a rear side of the
inside of the first cylinder 281, and is adapted to expand
and contract, according to a position of the first timer
piston 284.

[0075] The first piston shaft part 285 is a rod-shaped
columnar body, and a rear end portion thereof is attached
to the first timer piston 284. The first piston shaft part 285
extends into the second cylinder 291 from the inside of
the first cylinder 281, and a front end portion of the ex-
tending first piston shaft part 285 is attached to a rear
end portion of the second timer piston 294. Thereby, an
operation of the first timer piston 284 can be transmitted
to the second timer piston 294 via the first piston shaft
part 285. When the time measurement of the timer valve
280 starts, the first piston shaft part 285 presses forward
the second timer piston 294.

[0076] Arearpart-side of thefirstcylinder 281 is formed
with a first flow path 281a configured to reduce a resist-
ance at the time when the first timer piston 284 moves
in the first cylinder 281. The first flow path 281a is formed
by cutting an inner wall of the first cylinder 281 in a con-
cave surface shape in a circumferential direction around
the initial position that is a start end of a moving range
of the first timer piston 284. An inner diameter of the first
cylinder 281 at which the first flow path 281a is located
is made larger than an inner diameter of the first cylinder
281 at which a second flow path 281b, which will be de-
scribed later, is located.

[0077] A second flow path 281b configured toincrease
a load at the time when the first timer piston 284 moves
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in the first cylinder 281 is formed between the first flow
path 281a of the inner wall of the first cylinder 281 and a
third flow path 281c, which will be described later. The
second flow path 281bis formed to have a convex surface
shape in the circumferential direction of the inner wall of
thefirstcylinder 281. Aninner diameter of thefirstcylinder
281 at which the second flow path 281b is located is
made smaller than the inner diameter of the first cylinder
281 at which the first flow path 281a is located.

[0078] A front part-side of the first cylinder 281 is
formed with a third flow path 281c configured to reduce
a load at the time when the first timer piston 284 moves
in the first cylinder 281. The third flow path 281cis formed
by cutting an inner wall of the first cylinder 281 in a con-
cave surface shape in the circumferential direction
around the operation position that is a terminal end of
the moving range of the first timer piston 284. An inner
diameter of the first cylinder 281 at which the third flow
path 281c is located is made larger than the inner diam-
eter of the first cylinder 281 at which the second flow path
281b is located.

[0079] A diaphragm 287 is arranged between the
spring retainerplate 286 and arearwallin thefirstcylinder
281. The diaphragm 287 is made of a resin material such
as elastically deformable rubber, and is configured to be
deformed according to a length of the first piston shaft
part 285 arranged in the first cylinder 281. Thereby, even
when a volume in the first cylinder 281 changes by a
volume of the first piston shaft part 285 arranged in the
first cylinder 281, the volume in the first cylinder 281 can
be maintained constant.

[0080] The second cylinder 291 is a hollow cylindrical
body extending in the front and rear direction, and is con-
figured to accommodate the second timer piston 294 so
as to be slidable in the front and rear direction. In the
present embodiment, a part of the second cylinder 291
has a structure sharing a part of the housing 1a.

[0081] The second timer piston 294 is a cylindrical
body having substantially the same diameter as an inner
diameter of the second cylinder 291, and is configured
to be advanced and retreated in the second cylinder 291,
according to the pressing by the first piston shaft part
285. A peripheral edge portion of the second timer piston
294 is mounted with an O-ring 296 for sealing between
the peripheral edge portion and an inner wall of the sec-
ond cylinder 291. Thereby, the second cylinder 291 is
further partitioned into a first space 291a on a rear side
of the O-ring 296 and a second space 291b on a front
side of the O-ring 296.

[0082] The first space 291a is formed with a passage
290a configured to communicate with an outside of the
housing 1a. One end portion of the fourth connection
passage 79 configured to communicate with the switch
valve 70 is connected to the second space 291b, so that
the compressed air can be supplied to the timer valve
280 or the compressed air can be exhausted from the
timer valve 280 via the fourth connection passage 79.
[0083] The second piston shaft part 295 is a rod-
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shaped columnar body, and a rear end portion of the
second piston shaft part 295 is attached to a front end
portion of the second timer piston 294. The second piston
shaft part 295 can move in the front and rear direction in
a through-hole 290b formed between the second timer
piston 294 and the control valve 40. A front end portion
of the second piston shaft part 295 is provided to appear
and disappear with respect to the inside of the cylinder
42 of the control valve 40, and is configured to actuate
the control valve 40 by pressing the rear end face of the
control valve stem 44 constituting the control valve 40.
[0084] As shown in FIGS. 11 and 12, the timer valve
280 is arranged in the grip part 4 so that a moving direc-
tion of the first timer piston 284 is different from, in the
present embodiment, orthogonal to, the axial direction of
the cylinder 26 (the moving direction of the driver 22). In
addition, the timer valve 280 is arranged in the grip part
4 so that the moving direction of the first timer piston 284
is along the extension direction of the grip part 4, i.e., is
parallel to the extension direction of the grip part 4.

[Operation Example of Nailing Machine 200]

[0085] Subsequently, an example of the striking oper-
ation of the nailing machine 200 is described with refer-
ence to FIGS.11 and 12, and the like. In a case of per-
forming a striking operation by using the nailing machine
100, when the air hose is connected to the air plug 8
shown in FIG.11, the compressed air is supplied into the
main chamber 5 The compressed air supplied into the
main chamber 5 is supplied to the second space 291b
of the timer valve 280 via the inside of the switch valve
70 and the fourth connection passage 79.

[0086] Along with this, the second timer piston 294 is
urged backward by the compressed air, so that the first
timer piston 284 is retreated to the initial position in the
first cylinder 281.

[0087] In this case, the oil O flows from the rear side
toward the front side with respect to the first timer piston
284 that is retreated. For this reason, the oil O enters
from the front side of the through-hole 284a, so that the
check valve 284b is pressed forward by the entering oil
O and the compression spring 284c is compressed.
Along with this, the check valve 284b separates from the
front surface of the first timer piston 284, so that the
through-hole 284a opens. For this reason, the oil O can
path through the through-hole 284a and the resistance
by the oil O at the time when the first timer piston 284
moves is reduced, so that the first timer piston 284 is
retreated to the initial position in the first cylinder 281 at
relatively high speed.

[0088] Continuously, when the triggerlever 11 is pulled
by the operator, the switch valve stem 74 of the switch
valve 70 is pushed up by the contactlever 12, so that the
switch valve 70 is actuated. Thereby, the compressed
air in the timer valve 280 is exhausted to the blow back
chamber 28 at the atmospheric pressure via the fourth
connection passage 79, the inside of the switch valve 70
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and the first connection passage 29.

[0089] When the compressed air in the second space
291b of the second cylinder 291 is exhausted, the first
timer piston 284 is advanced against the resistance of
the oil O and the like by the urging of the compression
spring 289.

[0090] Specifically, when the first timer piston 284 is
advanced, the oil O flows from the front side toward the
rear side with respect to the first timer piston 284. At this
time, since the oil O collides with the front surface of the
check valve 284b, the through-hole 284a is closed by the
check valve 284b. For this reason, when the first timer
piston 284 is advanced, a collision area of the oil O with
the first timer piston 284 increases, so that the resistance
due to the oil O increases. Thereby, the first timer piston
284 is slowly advanced while receiving the resistance
due to the oil O.

[0091] In addition, when the first timer piston 284 is
located in the first flow path 281a inside the first cylinder
281, an interval between the inner peripheral surface of
the first cylinder 281 and the outer peripheral surface of
the first timer piston 284 becomes a wide first interval.
For this reason, the resistance due to the oil O at the time
of flowing in the first flow path 281a is reduced, and the
load at the time when the first timer piston 284 is ad-
vanced is also reduced. In the below, in this case, the
moving speed of the first timer piston 284 is referred to
as first speed’.

[0092] Continuously, the firsttimer piston 284 is moved
from the first flow path 281a to a position facing the sec-
ond flow path 281b in the first cylinder 281. In this case,
the interval between the inner peripheral surface of the
first cylinder 281 and the outer peripheral surface of the
firsttimer piston 284 becomes a second interval narrower
than the first interval. For this reason, the resistance of
the oil O at the time of flowing in the third flow path 281c
is slightly increased, and the load at the time when the
first timer piston 284 is advanced is also slightly in-
creased. Thereby, the first timer piston 284 is moved at
a second speed slightly slower than the first speed while
receiving the resistance due to the oil O.

[0093] Continuously, the firsttimer piston 284 is moved
from the second flow path 281b to a position facing the
third flow path 281c in the first cylinder 281. The interval
between the inner peripheral surface of the first cylinder
281 and the outer peripheral surface of the first timer
piston 284 becomes the first interval wider than the sec-
ond interval. For this reason, the resistance of the oil O
atthe time of flowing in the third flow path 281 cis reduced,
and the load at the time when the first timer piston 284
is advanced is also reduced. Thereby, the first timer pis-
ton 284 is slowly moved at the first speed slightly faster
than the second speed while receiving the resistance due
to the oil O.

[0094] In this way, the load at the time when the first
timer piston 284 is moved is reduced immediately before
actuation of the control valve 40, so that the moving
speed of the first timer piston 284 and the like can be
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increased and the control valve stem 44 can be pushed
with a strong force by the second piston shaft part 295.
Thereby, the control valve 40 can be actuated securely
and with high accuracy.

[0095] As described above, according to the second
embodiment, since the moving speed of the first timer
piston 284 is controlled by the damper mechanism using
the oil O filled in the first cylinder 281, the variation in
prescribed time until the control valve 40 is actuated can
be prevented, so that the actuation of the timer valve 280
can be stabilized. Specifically, even when the pressure
of the compressed air that is used for drive of the striking
mechanism 20 of the nailing machine 200 varies, the time
measurement of the timer valve 280 can be maintained
constant. Thereby, the operation of the timer valve 280
can be stabilized.

[0096] Further, since the timer valve 280 is arranged
in the grip part 4 so that the moving direction of the first
timer piston 284 of the timer valve 280 is orthogonal to
the moving direction of the striking mechanism 20, it is
possible to prevent the timer valve 280 from receiving a
shock that is generated upon the striking operation of the
striking mechanism 20. Thereby, it is possible to prevent
an erroneous operation of the timer valve 280, so that it
is possible to stabilize the operation of the timer valve 80.
[0097] Note that, the technical scope of the present
invention is not limited to the above-described embodi-
ments, and the above-described embodiments can be
variously changed without departing from the gist of the
present invention. Specifically, in the above embodi-
ments, the nailing machines 100 and 200 have been de-
scribed as an example of the pneumatic tool. However,
the present invention is not limited thereto. For example,
as the pneumatic tool, the present invention can be ap-
plied to a screw fastening tool, a screw driving tool and
the like.

[0098] In addition, in the first and second embodi-
ments, the example where the control valve 40 is ar-
ranged between the head valve 30 and the trigger valve
50 has been described. However, the present invention
is not limited thereto. For example, the control valve 40
may also be arranged in the trigger valve 50. In addition,
in the first and second embodiments, the passage be-
tween the head valve 30 and the trigger valve 50 is shut
off by the control valve 40. However, the present inven-
tion is not limited thereto. For example, a structure where
the actuation of the head valve 30 is mechanically disa-
bled by the control valve 40 and 240 can be adopted.
Further, in the first and second embodiments, when the
prescribed time by the timer valve 80 elapses, the control
valve 40 is pressed and actuated by the timer valve 80,
so that the passage between the head valve 30 and the
timer valve 50 is completely shut off when the predeter-
mined time elapses. However, the present invention is
not limited thereto. For example, a configuration where
the control valve 40 is actuated in a state of being pressed
from a first stage by the timer valve 80 and the passage
between the head valve 30 and the timer valve 50 is
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completely shut off when the predetermined time elapses
may also be adopted. Further, in the first and second
embodiment, the control valve 40 is actuated by being
pressed. However, the present invention is not limited
thereto. For example, the control valve 40 may also be
actuated by being pulled.

<Third Embodiment>
[Configuration Example of Nailing Machine 1100]

[0099] FIG.13is a side sectional view of a nailing ma-
chine 1100 according to a third embodiment. FIG.14 is
a side sectional view of a trigger valve 1050, a switch
valve 1070 and a control valve 1040 according to the
third embodiment. FIG.15 is a side sectional view of a
timer valve 1080 according to the third embodiment.
[0100] The nailing machine 1100 is an example of the
pneumatic tool, and includes, as shown in FIG. 13, a
main body 1001 having a nose part 1002, a grip part 1004
that is gripped by an operator, and a magazine part 1006
in which nails to be struck into a to-be-struck member
are loaded. Housings of the main body 1001 and the grip
part 1004 are integrally formed by a housing 1001a, for
example. The nailing machine 1100 also includes a head
valve 1030, a trigger mechanism 1010, a trigger valve
1050, a switch valve 1070, a timer valve 1080 and a con-
trol valve 1040.

[0101] Note that, in the present embodiment, the nose
part 1002-side of the nailing machine 1100 is referred to
as a lower side of the nailing machine 1100, and an op-
posite side thereto is referred to as an upper side of the
nailing machine 1100. Also, the main body 1001-side of
the nailing machine 1100 is referred to as a front side of
the nailing machine 1100, and the grip part 1004-side of
the nailing machine 1100 is referred to as a rear side of
the nailing machine 1100.

[0102] An inside of the main body 1001 is hollow, and
a striking mechanism (drive mechanism) 1020 config-
ured to drive by an air pressure of compressed air is
arranged in the main body 1001. The striking mechanism
1020 has a driver 1022, a piston 1024, and a cylinder
1026. The driver 1022 is configured to reciprocally move
in the upper and lower direction (axial direction) in the
cylinder 1026, and to impact a head portion of a nail de-
livered from the magazine part 1006, thereby striking the
nail into a to-be-struck member. The piston 1024 is con-
nected to an upper end portion of the driver 1022, and is
configured to reciprocally move in the cylinder 1026, in
response to the compressed air flowing into a piston up-
per chamber 1024a provided on an upper side of the
cylinder 1026. The cylinder 1026 is a cylindrical body, is
arranged in the housing 1001a constituting the main body
1001, and is configured to accommodate the driver 1022
and the piston 1024 to be reciprocally movable in the
upper and lower direction. An annular locking part 1025
configured to regulate upward movement of the piston
1024 is provided between the piston 1024 and the head
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valve 1030.

[0103] A lower end portion of the main body 1001 is
provided with the nose part 1002. The nose part 1002
protrudes downward from the lower end portion of the
main body 1001 by a predetermined length. The nose
part 1002 is formed with an ejection port 1003 for striking
out the nail delivered by the driver 1022 to an outside.
The ejection port 1003 is arranged coaxially with the driv-
er 1022 and the cylinder 1026.

[0104] A mainchamber 1005 in which the compressed
air is supplied and filled is provided between an inner
wall on an upper side of the main body 1001 and an outer
peripheral part on an upper side of the cylinder 1026 and
in the grip part 1004. A blow back chamber 1028 for re-
turning the piston 1024 to a top dead center is provided
between an inner wall on a lower side of the main body
1001 and an outer peripheral part on a lower side of the
cylinder 1026. One end portion of a first connection pas-
sage 1029 configured to communicate with the switch
valve 1070 is configured to communicate with the blow
back chamber 1028.

[0105] A plurality of small holes 1027 is formed at pre-
determined intervals in a substantially intermediate po-
sition in the axial direction of the cylinder 1026 and in a
circumferential direction of the cylinder 1026. The plural-
ity of small holes 1027 is formed to communicate with
the blow back chamber 1028 via a check valve 1027a
provided to the cylinder 1026. Note that, when the piston
1024 is located at a bottom dead center below the small
holes 1027, the compressed air in the cylinder 1026 is
caused to flow into the blow back chamber 1028 via the
small holes 1027. In addition, when the piston 1024 is
located at the top dead center, the compressed air in the
blow back chamber 1028 is discharged to the atmos-
phere, so that the inside of the blow back chamber 1028
becomes an atmospheric pressure.

[0106] The head valve 1030 is configured to perform
supply and shut-off of the compressed air to the cylinder
1026, and to drive the striking mechanism 1020 by using
the compressed air supplied from the main chamber
1005. The head valve 1030 has a base part 1032 and a
movable part 1034. The base part 1032 is arranged on
an upper end-side in the main body 1001, and the mov-
able part 1034 is arranged below the base part 1032.
The movable part 1034 is urged toward the cylinder 1026
at a predetermined interval from the base part 1032 by
an urging spring 1036 interposed between the base part
1032 and the movable part 1034. A lower surface of the
movable part 1034 is in contact with an upper surface of
the locking part 1025 in an urging state (a state where
the head valve 1030 is off), so that the main chamber
1005 and the piston upper chamber 1024a are shut off
therebetween.

[0107] The interval between the base part 1032 and
the movable part 1034 is configured to function as a head
valve chamber 1038 to which the compressed air in the
main chamber 1005 is supplied. One end portion of a
second connection passage 1039 is configured to com-
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municate with the head valve chamber 1038, and the
other end-side of the second connection passage 1039
is configured to communicate with the control valve 1040.
The movable part 1034 is configured to slide along an
inner wall of the housing 1001a constituting the main
body 1001 and to open/close between the piston upper
chamber 1024a and the main chamber 1005, according
to a state of the compressed air in the head valve cham-
ber 1038. The piston upper chamber 1024a is configured
to communicate with an outside via an opening portion
1001b formed in the housing 1001a.

[0108] The grip part 1004 is attached to a side part on
the rear side of the main body 1001 in a direction sub-
stantially orthogonal to an extension direction of the main
body 1001 (an axial direction of the cylinder 1026). Arear
end portion of the grip part 1004 is provided with an air
plug 1008. One end portion of an air hose (not shown)
is connected to the air plug 1008, and the other end por-
tion of the air hose is connected to a compressor (not
shown). The air compressor is configured to generate
the compressed air for driving the striking mechanism
1020 and to supply the generated compressed air into
the main chamber 1005 via the air hose and the air plug
1008.

[0109] The trigger mechanism 1010 has a trigger lever
1011, a contact lever 1012, a contact arm 1014 and a
pressing member 1015. The trigger lever 1011 is a lever
for turning on (actuating) the switch valve 1070, and is
attached to a side surface on the rear side of the main
body 1001 and a lower side of the grip part 1004 so as
to be rotatable abouta shaft partas a fulcrum. The contact
lever 1012 is arranged in the trigger lever 1011 and is
configured to rotate about a front end-side as a fulcrum
in conjunction with the trigger lever 1011. A front end
portion of the contact lever 1012 is urged downward by,
for example, a torsion spring provided on arear end-side,
and is in contact with an upper end face of the pressing
member 1015. Note that, the contact lever 1012 may not
be urged by the spring.

[0110] The contact arm 1014 is attached to an outer
peripheral part of the nose part 1002 in a state of pro-
truding downward from a lower end portion of the nose
part 1002. The contact arm 1014 is urged downward by
a spring (not shown), and is configured to reciprocally
move in the upper and lower direction relative to the nose
part 1002 in conjunction with a pressing operation against
the to-be-struck member. The pressing member 1015 is
connected to the contact arm 1014, and is configured to
push up a front end-side of the contact lever 1012 in
conjunction with upward movement of the contact arm
1014. When the trigger lever 1011 is pulled, a trigger
valve stem 1058 of the trigger valve 1050 is pushed up,
so that the trigger valve 1050 is actuated (turned on).
[0111] The magazine part 1006 is configured so that
a series of connected connecting nails can be loaded
therein, and is provided on a lower side of the grip part
1004. A front end-side of the magazine part 1006 is con-
nected to the nose part 1002, and a rear end-side of the
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magazine part 1006 is connected to the grip part 1004
via an attaching arm part 1007. The connecting nails
loaded in the magazine part 1006 are guided to the ejec-
tion port 1003 of the nose part 1002 by a feeding claw
provided to be slidable with respectto the nose part 1002,
and is impacted and struck into the to-be-struck member
by the descending driver 1022.

[0112] As shown in FIGS. 13 and 14, the trigger valve
1050 is configured to actuate the head valve 1030 based
on a pressing state of the contact arm 1014 against the
to-be-struck member. The trigger valve 1050 is arranged
near the switch valve 1070 on a front end-side of the grip
part 1004. The trigger valve 1050 has a housing 1052, a
pilot valve 1054, a cap 1056 and a trigger valve stem
1058.

[0113] Thehousing 1052 has a passage 1053 provided
in a substantially intermediate portion in the upper and
lower direction. The passage 1053 is configured to com-
municate with one end portion of a third connection pas-
sage 1049 configured to connect the control valve 1040
(head valve 1030) and the trigger valve 1050 each other.
The passage 1053 is also configured to be able to com-
municate with an air exhaust passage 1059 upon turning-
on of the trigger valve 1050.

[0114] The pilotvalve 1054 is arranged at a gap S1001
on an inner side of the housing 1052. O-rings 1054a and
1054b are attached at a predetermined interval in the
upper and lower direction to a peripheral edge portion on
a lower side of the pilot valve 1054. The O-ring 1054a is
configured to shut off a passage between the passage
1053 and the air exhaust passage 1059 to thus prevent
the compressed air in the head valve chamber 1038 from
being leaked from the passage 1053 to an outside, during
non-actuation of the trigger valve 1050. In addition, the
O-ring 1054ais pressed against an inner wall of the hous-
ing 1052 to regulate upward movement of the pilot valve
1054. The O-ring 1054b is configured to shut off between
an empty chamber 1055, which will be described later,
and the air exhaust passage 1059.

[0115] The cap 1056 is attached on an inner side of
the housing 1052 with an empty chamber 1055 being
interposed between the cap and the pilot valve 1054 on
the upper side. The empty chamber 1055 is configured
to communicate with the main chamber 1005 via a gap
S1002 between the pilot valve 1054 and the trigger valve
stem 1058 and a passage 1054c of the pilot valve 1054
and to function as a chamber in which the compressed
airisfilled, during non-actuation of the trigger valve 1050.
[0116] The trigger valve stem 1058 is arranged on in-
ner sides of the pilot valve 1054 and the cap 1056, and
is provided to be movable in the upper and lower direction
from the cap 1056 as a point of origin. An upper end-side
of the trigger valve stem 1058 is urged toward the contact
lever 1012 (toward the lower side) by a compression
spring 1057. The compression spring 1057 is interposed
between the pilot valve 1054 and the trigger valve stem
1058, and is adapted to expand and contract, in response
to pressing of the trigger valve stem 1058. A lower end
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portion of the trigger valve stem 1058 protrudes from a
lower surface of the cap 1056 by a predetermined length,
and can come into contact with the contact lever 1012
(refer to FIG.13). O-rings 1058a and 1058b are attached
at a predetermined interval in the upper and lower direc-
tion to a peripheral edge portion of a substantially inter-
mediate position in the upper and lower direction of the
trigger valve stem 1058. The O-rings 1058a and 1058b
are configured to prevent the compressed airin the empty
chamber 1055 from being leaked from a gap S1003 be-
tween the trigger valve stem 1058 and the cap 1056 to
an outside, during non-actuation of the trigger valve
1050.

[0117] An air exhaust passage 1059 is provided be-
tween the housing 1052 and the cap 1056. When the
empty chamber 1055 is closed due to push-up of the
trigger valve stem 1058 during actuation of the trigger
valve 1050, the air exhaust passage 1059 communicates
with the passage 1053 to exhaust the compressed air in
the head valve chamber 1038 to the atmosphere.
[0118] Asshownin FIGS. 13 and 14, the switch valve
1070is arranged in the vicinity of a rear side of the trigger
valve 1050, and is configured to actuate the timer valve
1080 based on an operation on the trigger lever 1011.
The switch valve 1070 has a cylinder 1072 and a switch
valve stem 1074.

[0119] The cylinder 1072 is a hollow cylindrical body
extending in the upper and lower direction, and is con-
figured to accommodate the switch valve stem 1074 so
as to be slidable in the upper and lower direction. An
upper side of the cylinder 1072 is formed with a first pas-
sage 1072a. The first passage 1072a is configured to
communicate with the main chamber 1005, and the com-
pressed air in the main chamber 1005 is caused to flow
into the cylinder 1072 via the first passage 1072a.
[0120] One end portion of a fourth connection passage
1079 is configured to communicate in a substantially in-
termediate position in the upper and lower direction of
the cylinder 1072, and the other end portion of the fourth
connection passage 1079 is configured to communicate
with the timer valve 1080. The fourth connection passage
1079 is configured to connect the switch valve 1070 and
the timer valve 1080 each other, and the compressed air
can be supplied or exhausted with respect to the timer
valve 1080 via the fourth connection passage 1079. One
end portion of the first connection passage 1029 is con-
figured to communicate on a further lower side than the
fourth connection passage 1079 of the cylinder 1072,
and the other end portion of the first connection passage
1029 is configured to communicate with the blow back
chamber 1028. The first connection passage 1029 is con-
figured to connect the switch valve 1070 and the blow
back chamber 1028 therebetween, and the compressed
air can be supplied to the switch valve 1070 or the com-
pressed air can be exhausted from the switch valve 1070
via the first connection passage 1029.

[0121] The switch valve stem 1074 is accommodated
in the cylinder 1072, and is urged toward the trigger lever
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1011 (toward the lower side) by a compression spring
1076. The compression spring 1076 is interposed be-
tween an upper end face of the switch valve stem 1074
and a top surface in the cylinder 1072, and is adapted to
expand and contract, in response to a pulling operation
onthetriggerlever 1011. Alower end portion of the switch
valve stem 1074 protrudes downward from the lower sur-
face of the cylinder 1072, and comes into contact with
the contact lever 1012 at the time when the trigger lever
1011 (refer to FIG.13) is pulled.

[0122] An O-ring 1074a for close contact with an inner
wall of the cylinder 1072 is mounted to a peripheral edge
portion of a substantially intermediate position in the up-
per and lower direction of the switch valve stem 1074.
Upon non-pulling operation of the trigger lever 1011, the
switch valve stem 1074 is configured to close a path be-
tween the fourth connection passage 1079 and the first
connection passage 1029 by the O-ring 1074a and to
communicate the first passage 1072a and the fourth con-
nection passage 1079 each other. On the other hand,
upon pulling operation of the trigger lever 1011, the switch
valve stem 1074 is configured to be pushed up against
the elastic force of the compression spring 1076 by the
contact lever 1012 and to close a path between the first
passage 1072a and the fourth connection passage 1079
by the O-ring 1074a and to communicate the fourth con-
nection passage 1079 and the first connection passage
1029 each other.

[0123] As shownin FIGS. 13 and 15, in a state where
the trigger lever 11 is pulled, after a preset prescribed
time elapses, when the contact arm 1014 is pressed
against the to-be-struck member, the timer valve 1080
actuates the control valve 1040 to disable the striking
operation. Specifically, the timer valve 1080 is configured
to be actuated based on an operation on the trigger lever
1011 and to actuate the control valve 1040 at a prede-
termined timing, thereby disabling actuation of the head
valve 1030.

[0124] The timervalve 1080 has a cylinder 1090, a first
timer piston 1084, a first piston shaft part 1085, a second
timer piston 1094, and a second piston shaft part 1095.
[0125] The cylinder 1090 is a hollow cylindrical body
extending in the frontand rear direction, and is configured
to accommodate the first timer piston 1084 and the sec-
ond timer piston 1094 so as to be slidable in the frontand
reardirection. An inside of the cylinder 1090 is partitioned
into a first chamber 1081 and a second chamber 1091,
which are an example of the accommodation part, via a
partition portion 1090a. The first chamber 1081 is con-
stituted by a sealed closed space (closed circuit) and is
isolated from the second chamber 1091, which is another
space, the main chamber 1005 and the like. In addition,
the first chamber 1081 is also isolated from an outside
air. In the first chamber 1081, the atmospheric air (air)
that is used when actuating the timer valve 1080 is filled
in advance. Thereby, it is possible to prevent impurities
such as trash and oil from flowing into the first chamber
1081 from other spaces.
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[0126] The first timer piston 1084 is a cylindrical body
having substantially the same diameter as an inner di-
ameter of the cylinder 1090, and is arranged to be mov-
able along the inner wall of the cylinder 1090 in the ex-
tension direction of the grip part 1004. The first timer pis-
ton 1084 is urged toward the control valve 1040 (toward
the front side) by a compression spring 1089. The com-
pression spring 1089 is interposed between a concave
portion formed on a base end-side of the first timer piston
1084 and a rear wall in the first chamber 1081, and is
adapted to expand and contract, according to advance
or retreat of the first timer piston 1084.

[0127] A peripheral edge portion of the firsttimer piston
1084 is formed with a concave portion 1084a along a
circumferential direction thereof. In the concave portion
1084a, an O-ring 1086 for sealing between the concave
portion and the inner wall of the cylinder 1090 is mounted.
Thereby, the first chamber 1081 is further partitioned into
a first space 1081a on a rear side of the O-ring 1086 and
a second space 1081b on a front side of the O-ring 1086.
The first space 1081a and the second space 1081b are
isolated from each other by the O-ring 1086.

[0128] On alower side in the cylinder 1090, a first pas-
sage 1082a and a second passage 1082b extending in
the front and rear direction are provided side by side in
the upper and lower direction. A front end portion of the
first passage 1082a is configured to communicate with
the second space 1081b, and a rear end portion of the
first passage 1082a is configured to communicate with
the first space 1081a. A front end portion of the second
passage 1082b is configured to communicate with the
second space 1081b, and a rear end portion of the sec-
ond passage 1082b is configured to communicate with
the first space 1081a.

[0129] A check valve 1087 is provided in the middle of
the path of the first passage 1082a. The check valve 1087
has a ball 1087a for opening/closing the first passage
1082a, for example, and a spring 1087b for urging back-
ward the ball 1087a. When the first timer piston 1084 is
retreated in the first chamber 1081, the ball 1087a is
moved forward against the elastic force of the spring
1087b by the atmospheric air flowing into the first pas-
sage 1082a from the first space 1081a, so that the first
passage 1082a opens and the atmospheric air in the first
space 1081a of the first chamber 1081 is caused to flow
into the second space 1081b. When the first timer piston
1084 is advanced in the first chamber 1081, the atmos-
pheric air flowing into the first passage 1082a from the
second space 1081b and the spring 1087b act on the
ball 1087a and the first passage 1082a is closed by the
ball 1087a, so that the atmospheric air in the second
space 1081b of the cylinder 1090 does not flow into (flow
back to) the first space 1081a through the first passage
1082a.

[0130] A throttle portion 1088 is provided in the middle
of the path of the second passage 1082b. The throttle
portion 1088 is constituted by reducing a cross-sectional
area (narrowing a width) of a path of a part of the second
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passage 1082b. The throttle portion 1088 is configured
to restrict a flow rate per unit time of the atmospheric air,
which is caused to flow into the second passage 1082b
from the second space 1081b, to be constant, so that the
moving speed of the first timer piston 1084 is regulated.
Thereby, it is possible to control the moving speed until
the second piston shaft part 1095 presses a control valve
stem 1044 of the control valve 1040. In addition, a pre-
scribed time at the time when the first timer piston 1084
moves from an initial position (bottom dead center)in the
first chamber 1081 to an actuation position (top dead
center) in which the control valve 1040 is actuated is de-
termined by a flow rate of the air passing through the
throttle portion 1088 of the timer valve 1080, a spring
coefficient of the compression spring 1089, and the like.
In the present embodiment, the prescribed time is, for
example, 3 seconds to 10 seconds. However, the present
invention is not limited thereto. In addition, in the present
embodiment, a time for which the control valve 1040
moves from the actuation position to a position in which
the passage between the head valve chamber 1038 and
the trigger valve 1050 is shut off is set to a time consid-
erably shorter than the prescribed time. For this reason,
when the prescribed time elapses, the passage between
the head valve 1030 and the trigger valve 1050 is imme-
diately shut off by the control valve 1040.

[0131] The first piston shaft part 1085 is a rod-shaped
columnar body, and a rear end portion of the first piston
shaft part 1085 is attached to a front end portion of the
first timer piston 1084. The first piston shaft part 1085 is
inserted in a through-hole 1090b formed in the partition
portion 1090a, and a front end-side thereof extends from
the inside of the firstchamber 1081 into the second cham-
ber 1091. A front end portion of the first piston shaft part
1085 is attached to a rear end portion of the second timer
piston 1094 and is configured to be able to transmit the
pressing force of the first timer piston 1084 to the second
timer piston 1094. An O-ring 1090c is attached to the
partition portion 1090a to secure a sealed state of the
first chamber 1081.

[0132] The second timer piston 1094 is a cylindrical
body having substantially the same diameter as an inner
diameter of the cylinder 1090, and is configured to be
advanced and retreated in the second cylinder 1091, ac-
cording to the pressing by the first piston shaft part 1085.
A peripheral edge portion of the second timer piston 1094
is formed with a concave portion 1094a along a circum-
ferential direction thereof. In the concave portion 1094a,
an O-ring 1096 for sealing between the concave portion
and the inner wall of the cylinder 1090 is mounted. There-
by, the second chamber 1091 is further partitioned into
afirst space 1091a on a rear side of the O-ring 1096 and
a second space 1091b on a front side of the O-ring 1096.
[0133] The first space 1091ais formed with a passage
1090e configured to communicate with an outside of the
housing 1001a. One end portion of the fourth connection
passage 1079 configured to communicate with the switch
valve 1070 is connected to the second space 1091b, so
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thatthe compressed air can be supplied to the timer valve
1080 or the compressed air can be exhausted from the
timer valve 1080 via the fourth connection passage 1079.
[0134] The second piston shaft part 1095 is a rod-
shaped columnar body, and a rear end portion of the
second piston shaft part 1095 is attached to a front end
portion of the second timer piston 1094. The second pis-
ton shaft part 1095 can move in the front and rear direc-
tion in a through-hole 1090d formed between the second
timer piston 1094 and the control valve 1040. A front end
portion of the second piston shaft part 1095 is provided
to appear and disappear with respect to the inside of the
cylinder 1042 of the control valve 1040, and is configured
to actuate the control valve 1040 by pressing the rear
end face of the control valve stem 1044 constituting the
control valve 1040.

[0135] In the present embodiment, as shown in FIGS.
13 and 15, the timer valve 1080 is arranged in the grip
part 1004 so that moving directions of the first timer piston
1084 and the second timer piston 1094 are different from,
in the present embodiment, orthogonal to, the axial di-
rection of the cylinder 1026 (the moving direction of the
driver 1022). In addition, the timer valve 1080 is arranged
in the grip part 1004 so that the moving directions of the
first timer piston 1084 and the second timer piston 1094
are along the extension direction of the grip part 1004,
i.e., are parallel to the extension direction of the grip part
1004.

[0136] AsshowninFIGS. 13 and 14, the control valve
1040 is configured to disable actuation of the head valve
1030 that is actuated in conjunction with actuation of the
trigger valve 1050. Specifically, the control valve 1040 is
configured to switch the passage between the head valve
chamber 1038 and the trigger valve 1050 from a com-
munication state to a shut-off state by control of the timer
valve 1080, thereby disabling actuation of the head valve
1030 by. The control valve 1040 is arranged in a position
near the front side of the timer valve 1080, between the
head valve chamber 1038 and the trigger valve 1050.
The control valve 1040 has a cylinder 1042 and a control
valve stem 1044. Note that, a part of the cylinder 1042
has a structure sharing a part of the housing 1001a.
[0137] The cylinder 1042 is a hollow cylindrical body
extending in the frontand rear direction, and is configured
to accommodate the control valve stem 1044 so as to be
slidable in the front and rear direction. An upper surface-
side of the cylinder 1042 is configured to communicate
with one end portion of the second connection passage
1039 configured to communicate with the head valve
chamber 1038. A lower surface-side of the cylinder 1042
is configured to communicate with one end portion of the
third connection passage 1049 configured to communi-
cate with the trigger valve 1050, and is formed with a
passage 1042c configured to communicate with the main
chamber 1005.

[0138] The control valve stem 1044 is a columnar body
extending in the front and rear direction and is arranged
in the cylinder 1042. The control valve stem 1044 is urged
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toward the timer valve 1080 (toward the rear side) by a
compression spring 1046. The compression spring 1046
is interposed between a front wall in the cylinder 1042
and a front end face of the control valve stem 1044, and
is adapted to expand and contract, in response to press-
ing by the timer valve 1080. O-rings 1044a and 1044b
for close contact with the inner wall of the cylinder 1042
are attached at a predetermined interval in the front and
rear direction to a peripheral edge portion of a substan-
tially intermediate position in the front and rear direction
of the control valve stem 1044.

[0139] The control valve stem 1044 is located on arear
end-side in the cylinder 1042, and closes a path between
the second connection passage 1039 and the passage
1042c by the O-ring 1044b and opens a path between
the second connection passage 1039 and the third con-
nection passage 1049, upon non-pressing of the timer
valve 1080, i.e., before timeout. Thereby, the head valve
chamber 1038 and the trigger valve 1050 are connected
to each other. On the other hand, the control valve stem
1044 is moved to a front end-side in the cylinder 1042,
and opens the path between the second connection pas-
sage 1039 and the passage 1042c and closes the path
between the second connection passage 1039 and the
third connection passage 1049 by the O-ring 1044a, upon
pressing of the timer valve 1080, i.e., after timeout. There-
by, the head valve chamber 1038 and the trigger valve
1050 are shut off therebetween.

[Operation Example of Nailing Machine 1100]

[0140] Subsequently, an example of a striking opera-
tion of the nailing machine 1100 according to the third
embodiment is described. FIGS. 16 to 22 show a striking
operation in the nailing machine 1100 according to the
third embodiment.

[0141] When the air hose is connected to the air plug
1008 of the nailing machine 1100 shown in FIG.13, the
compressed air is supplied into the main chamber 1005.
As shown in FIG.16, the compressed air supplied into
the main chamber 1005 is supplied into the second space
1091b of the second chamber 1091 of the timer valve
1080 via the first passage 1072a of the switch valve 1070,
the inside of the switch valve 1070 and the fourth con-
nection passage 1079.

[0142] Along with this, the front surface of the second
timer piston 1094 is pushed backward by the compressed
air, and the first timer piston 1084 and the first piston
shaft part 1085 are retreated against the elastic force of
the compression spring 1089. At this time, the atmos-
pheric airin the first space 1081ais compressed and the
compressed atmospheric air is caused to flow into the
first passage 1082a. The ball 1087a of the check valve
1087 is moved forward against the elastic force of the
spring 1087b by the inflow atmospheric air, thereby open-
ing the first passage 1082a. Thereby, the air in the first
space 1081a is caused to flow into the second space
1081b via the first passage 1082a. Note that, in the sec-
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ond passage 1082b, since the flow resistance ofthe throt-
tle portion 1088 is high, the compressed air hardly passes
through the second passage 1082b.

[0143] As shown in FIG.17, when the supply of the
compressed air into the second chamber 1091 of the
timer valve 1080 continues, the first timer piston 1084
reaches the initial position in the cylinder 1090, specifi-
cally, the base end portion of the first timer piston 1084
reaches the rear part of the first chamber 1081 by com-
pression of the compression spring 1089. Thereby, the
timer valve 1080 becomes in a standby state.

[0144] AsshowninFIG.18, when the triggerlever 1011
is pulled by an operator, the switch valve stem 1074 of
the switch valve 1070 is pushed up by the contact lever
1012, so that the switch valve 1070 is actuated. By the
actuation of the switch valve 1070, the O-ring 1074a (re-
fer to FIG.14) is also moved upward, so that while the
first passage 1072a of the switch valve 1070 and the
fourth connection passage 1079 are isolated from each
other, the fourth connection passage 1079 and the first
connection passage 1029 communicate with each other.
Along with this, the compressed air in the second space
1091b of the second chamber 1091 of the timer valve
1080 is exhausted to the blow back chamber 1028 at the
atmospheric pressure via the fourth connection passage
1079, the inside of the switch valve 1070 and the first
connection passage 1029.

[0145] Inaddition, whenthe compressed air in the sec-
ond space 1091b of the cylinder 1090 is exhausted, the
first timer piston 1084 is advanced in the first chamber
1081 by the urging force of the compression spring 1089.
Along with this, the atmospheric air in the second space
1081b of the first chamber 1081 is caused to flow into
the first space 1081a through the second passage 1082b
and the throttle portion 1088. The flow rate of the atmos-
pheric air that is supplied to the first space 1081a is re-
stricted to be constant by the throttle portion 1088. The
compression spring 1089 expands, according to the flow
rate of the atmospheric air that is caused to flow into the
first space 1081a. Thereby, the first timer piston 1084 is
slowly advanced from the initial position in the first cham-
ber 1081 and the time measurement (timer) of the timer
valve 1080 starts. Note that, since the first passage
1082a is closed by the ball 1087a, the atmospheric air
does not flow into (flow back to) the first space 1081a via
the first passage 1082a.

[0146] AsshowninFIG.19, whenthe contactarm 1014
is pressed against the to-be-struck member in a state
where the trigger lever 1011 is pulled and before the pre-
scribed time of the timer valve 1080 elapses, the pressing
member 1015 is pushed up. Along with this, the front
end-side of the contact lever 1012 is pushed up and the
trigger valve stem 1058 of the trigger valve 1050 is
pushed up, so that the trigger valve 1050 is actuated.
When the trigger valve 1050 is actuated, the O-rings
1058a and 1058b are also moved upward, as shown in
FIG.14, so that the compressed air in the empty chamber
1055 is exhausted from the gap S1003 between the cap
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1056 and the trigger valve stem 1058 to the outside. The
pilot valve 1054 is pushed down against the elastic force
of the compression spring 1057 by the compressed air
in the main chamber 1005, so that the lower surface of
the pilot valve 1054 comes into contact with the upper
surface of the cap 1056. Thereby, the passage 1053 and
the air exhaust passage 1059 communicate with each
other, and the compressed air in the head valve chamber
1038 is exhausted to the atmosphere (outside) via the
second connection passage 1039, the inside of the con-
trol valve 1040, the third connection passage 1049, the
inside of the trigger valve 1050 and the air exhaust pas-
sage 1059.

[0147] When the compressed air in the head valve
chamber 1038 is exhausted, the movable part 1034 of
the head valve 1030 is pushed up by the compressed air
in the main chamber 1005 and the movable part 1034
and the locking part 1025 are opened therebetween, so
that the compressed air in the main chamber 1005 is
caused to flow into the piston upper chamber 1024a and
the piston 1024 rapidly descends in the cylinder 1026.
[0148] As shown in FIG.20, when the piston 1024 fur-
ther descends, the nail is struck into the to-be-struck
member by the driver 1022 connected to the piston 1024.
In addition, when the piston 1024 descends to the lower
part-side in the cylinder 1026, the compressed air in the
cylinder 1026 is caused to flow into the blow back cham-
ber 1028 via the small holes 1027. The inflow com-
pressed air is caused to flow into the second 1091 of the
timer valve 1080 via the first connection passage 1029,
the inside of the switch valve 1070 and the fourth con-
nection passage 1079. Thereby, the timer valve 1080 is
again retreated to the initial position in the first chamber
1081, so that the timer valve 1080 is reset. As the timer
valve 1080 is retreated, the atmospheric air in the first
space 1081a is caused to flow into the second space
1081b via the second passage 1082b and the check
valve 1087, as described in FIG. 16.

[0149] On the other hand, as shown in FIG.21, when
the contact arm 1014 is not pressed against the to-be-
struck member, i.e., the striking operation is not executed
within the prescribed time set in advance from the time
point when the switch lever 1011 shown in FIG.18 is
pulled by the operator. Specifically, the second piston
shaft part 1095 of the timer valve 1080 is moved to the
actuation position in which the control valve 1040 is
pressed when the prescribed time elapses, the timer
valve 1080 times out.

[0150] The control valve stem 1044 of the control valve
1040 is pushed forward by the second piston shaft part
1095 and is moved toward the front end-side of the cyl-
inder 1042. When the control valve stem 1044 is ad-
vanced, the O-rings 1044a and 1044b are also advanced,
so that while the path communicating the second con-
nection passage 1039 and the third connection passage
1049 each otheris shutoff, agap S1004 is formed. There-
by, the head valve chamber 1038 is switched from the
communication state with the trigger valve 1050 to the
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communication state with the main chamber 1005 via the
second connection passage 1039, the gap S1004 and
the passage 1042a of the control valve 1040.

[0151] AsshowninFIG.22, whenthe contactarm 1014
is pressed against the to-be-struck member after timeout
of the timer valve 1080 in a state where the trigger lever
1011 shown in FIG.18 is pulled by the operator, the press-
ing member 1015 is accordingly pushed up. Along with
this, the front end-side of the contactlever 1012 is pushed
up and the trigger valve stem 1058 of the trigger valve
1050 is pushed up by the push-up of the contact lever
1012, so that the trigger valve 1050 is actuated. When
the trigger valve 1050 is actuated, the O-rings 1058a and
1058b are moved upward, as shown in FIG.14, so that
the compressed air in the empty chamber 1055 is ex-
hausted from the gap S1003 between the cap 1056 and
the trigger valve stem 1058 to the outside. The pilot valve
1054 is pushed down against the elastic force of the com-
pression spring 1057 by the compressed air in the main
chamber 1005, so that the lower surface of the pilot valve
1054 comes into contact with the upper surface of the
cap 1056. Thereby, the passage 1053 and the air exhaust
passage 1059 communicate with each other.

[0152] However, in a timeout state of the timer valve
1080, while the path between the second connection pas-
sage 1039 and the third connection passage 1049 is shut
off by the control valve 1040 shown in FIG.21, the second
connection passage 1039 and the main chamber 1005
communicate with each other. For this reason, the com-
pressed air in the head valve chamber 1038 is left re-
maining in the head valve chamber 1038 without being
exhausted to the outside via the air exhaust passage
1059 provided to the trigger valve 1050. Thereby, when
the timer valve 1080 times out, the head valve 1030 is
not actuated even though the contact arm 1014 is
pressed against the to-be-struck member in a state
where the operator pulls the trigger lever 1011. There-
fore, the striking operation is not executed after timeout
of the timer valve 1080.

[0153] As described above, according to the third em-
bodiment, the first chamber 1081 of the cylinder 1090 for
reserving the atmospheric air for actuating the timer valve
1080 is constituted by the closed space that is isolated
from the other spaces, and the atmospheric air that is
used when actuating the timer valve 1080 is not supplied
from the outside. Therefore, it is possible to prevent oil,
trash and the like from entering the first chamber 1081
ofthe timer valve 1080. Thereby, itis possible to measure
the prescribed time of the timer valve 1080 correctly and
with high accuracy, and to prevent an erroneous opera-
tion of the timer valve 1080 due to attaching of attach-
ments such as oil and trash.

<Fourth Embodiment>
[0154] In a timer valve 1280 of a fourth embodiment,

a configuration different from the timer valve 1080 of the
third embodiment is adopted. Similarly, also for a control
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valve 1240 and the switch valve 1070 of the fourth em-
bodiment, configurations different from the control valve
1040 and the switch valve 1070 of the third embodiment
are adopted. Note that, since the other configuration,
function and operation of a nailing machine 1200 are
common to the configuration and the like of the nailing
machine 1100 of the third embodiment, the detailed de-
scriptions thereof are omitted.

[Configuration Example of Nailing Machine 1200]

[0155] FIG.23 is a side sectional view of a nailing ma-
chine 1200 according to a fourth embodiment. FIG.24 is
a side sectional view of a timer valve 1280 according to
the fourth embodiment. FIG.25 is a side sectional view
of a control valve 1240 according to the fourth embodi-
ment.

[0156] The nailing machine 1200 is an example of the
pneumatic tool, and includes the piston 1024 configured
tobe slidablein the cylinder 1026, the striking mechanism
1020 having the driver 1022 attached to the piston 1024
and configured to strike a nail into a to-be-struck member,
the main chamber 1005 to which the compressed air for
driving the striking mechanism 1020 is supplied, the head
valve 1030 configured to drive the striking mechanism
1020 by using the compressed air that is supplied to the
main chamber 1005, and the trigger valve 1050 config-
ured to actuate the head valve 1030. The nailing machine
1200 also includes a control valve 1240 configured to
disable actuation of the head valve 1030 configured to
be actuated in conjunction with actuation of the trigger
valve 1050, a timer valve 1280 configured to disable ac-
tuation of the head valve 1030 by actuating the control
valve 1240, and a switch valve 1070 configured to actuate
the timer valve 1280 based on an operation on the trigger
lever 1011.

[0157] As shown in FIG.23, the switch valve 1070 is
arranged in the vicinity of a rear side of the trigger valve
1050, and is configured to actuate the timer valve 1280
based on an operation on the trigger lever 1011. The
switch valve 1070 has a cylinder 1072 and a switch valve
stem 1074.

[0158] The cylinder 1072 is a hollow cylindrical body
extending in the upper and lower direction, and is con-
figured to accommodate the switch valve stem 1074 so
as to be slidable in the upper and lower direction. An
upper side of the cylinder 1072 is formed with a first pas-
sage 1072a configured to communicate with the main
chamber 1005. One end portion of the fourth connection
passage 1079 is configured to communicate in a sub-
stantially intermediate position of the cylinder 1072, and
the other end portion of the fourth connection passage
1079 is configured to communicate with the timer valve
1280. A second passage 1072b configured to communi-
cate with the outside of the housing 1001a at the atmos-
pheric pressure is formed below the fourth connection
passage 1079 of the cylinder 1072.

[0159] During a non-pulling operation of the trigger le-
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ver 1011, the switch valve stem 1074 is configured to
communicate the fourth connection passage 1079 and
the second passage 1972b each other, and to close a
path between the first passage 1072a and the fourth con-
nection passage 1079 by the O-ring 1074a. On the other
hand, during a pulling operation of the trigger lever 1011,
the switch valve stem 1074 is configured to be pushed
up against the elastic force of the compression spring
1076 by the contact lever 1012, so that the first passage
1072a and the fourth connection passage 1079 commu-
nicate with each other and the path between the fourth
connection passage 1079 and the second passage
1072b is closed by the O-ring 1074b.

[0160] As shown in FIGS.23 and 24, the nailing ma-
chine 1200 includes the timer valve 1280 that disables
the striking operation by actuating the control valve 1240
when the contact arm 1014 is pressed against the to-be-
struck member in a state where the trigger lever 1011 is
pulled and the prescribed time elapses.

[0161] The timer valve 1280 is provided outside the
housing 1001a, is connected to the control valve 1240
via a connection passage 1249, which will be described
later, is connected to the switch valve 1070 via the fourth
connection passage 1079, and is connected to the blow
back chamber 1028 via the first connection passage
1029.

[0162] As shown in FIG.24, the timer valve 1280 has
a housing 1281 for valve, a timer valve stem 1282, a
piston 1285 and a seal member 1286. The housing 1281
for valve is provided with a first accommodation part
1281a configured to accommodate the timer valve stem
1282, a second accommodation part 1281b configured
to accommodate the piston 1285, a third accommodation
part 1281c¢ configured to accommodate the seal member
1286, and a space part 1281d configured to reserve com-
pressed air for measuring a prescribed time until the con-
trol valve 1240 is actuated.

[0163] A lower end-side of the first accommodation
part 1281a is configured to communicate with one end
portion of the fourth connection passage 1079, so that
the compressed air in the main chamber 1005 can be
supplied into the first accommodation part 1281a via the
fourth connection passage 1079. An upper end-side of
the firstaccommodation part 1281a is configured to com-
municate with one end portion of a first passage 1281u,
and the other end portion of the first passage 1281u is
configured to communicate with the space part 1281d.
[0164] An upper end-side of the second accommoda-
tion part 1281b is configured to communicate with one
end portion of a third passage 1281w and the other end
portion of the third passage 1281w is configured to com-
municate with one end portion of the first connection pas-
sage 1029, so that the compressed air in the blow back
chamber 1028 can be supplied into the second accom-
modation part 1281b via the third passage 1281w.
[0165] A lower end-side of the third accommodation
part 1281c is configured to communicate with one end
portion of a second passage 1281v and the other end
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portion of the second passage 1281v is configured to
communicate with one end portion of the fourth connec-
tion passage 1079, so that the compressed air in the
main chamber 1005 can be supplied into the third ac-
commodation part 1281c via the second passage 1281v.
[0166] A fifth passage 1281y configured to communi-
cate with an outside of the housing 1281 for valve is pro-
vided between the second accommodation part 1281b
and the thirdaccommodation part 1281c. A sixth passage
1281z configured to communicate between the first ac-
commodation part 1281u and the second accommoda-
tion part 1281b is provided therebetween. A fourth pas-
sage 1281x branching from a middle of the third passage
1281w is provided between the third passage 1281w and
the first accommodation part 1281a.

[0167] The timervalve stem 1282 is a substantially co-
lumnar body extending in the upper and lower direction,
and is arranged to be slidable in the upper and lower
direction along an inner wall of the first accommodation
part 1281a. The timer valve stem 1282 is urged down-
ward by a compression spring 1284. The compression
spring 1284 is interposed between a support portion
1281s provided to the housing 1281 for valve and an
upper side of the timer valve stem 1282, and is adapted
to expand and contract, in response to the compressed
air that is supplied from the main chamber 1005.
[0168] The timervalve stem 1282 has a throttle portion
1282a configured to control a flow rate of the compressed
air that is used when actuating the control valve 1240.
The throttle portion 1282a is formed continuously to an
upper end portion of the timer valve stem 1282 having a
columnar shape, and is constituted by a tapered colum-
nar body whose outer diameter gradually decreases to-
ward the upper side. The throttle portion 1282a is con-
figured to ascend in the first accommodation part 1281a
by the compressed air entering in response to a pulling
operation on the trigger lever 1011, thereby fitting (en-
gaging) to a to-be-throttled portion 1281ul provided on a
lower end-side of the first passage 1281u to close the
first passage 1281u. That is, a gap between the throttle
portion 1282a and the to-be-throttled portion 1281ul is
closed. The to-be-throttled portion 1281ul is configured
so that a passage diameterincreases from an upper end-
side toward a lower end-side, and has such a shape that
the throttle portion 1282a can be fitted therein. At this
time, a circumferential surface of the throttle portion
1282a comes into close contact with a wall surface of the
to-be-throttled portion 1281u1. However, in the present
embodiment, the throttle portion 1282a and the to-be-
throttled portion 1281ul are configured to form a slight
gap between the throttle portion 1282a and the to-be-
throttled portion 1281ul so that the compressed air sup-
plied from the main chamber 1005 can pass there-
through. Thereby, it is possible to regulate a flow rate of
the compressed air, which is caused to flow into the space
part 1281d, to be constant by adjusting an area of the
gap between the throttle portion 1282a and the to-be-
throttled portion 1281u1.
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[0169] The space part 1281d of the housing 1281 for
valve is constituted by a space having a volume capable
of reserving a predetermined amount of compressed air,
and has a rear wall with which one end portion of the first
passage 1281u communicates and a front wall with which
one end portion of the connection passage 1249 com-
municates. The volume of the space part 1281d is de-
signed based on the prescribed time (timeout) for which
the control valve 1240 is actuated by the timer valve 1280.
Therefore, in the present embodiment, the prescribed
time by the timer valve 1280 is determined based on the
volume of the space part 1281d and the area of the slight
gap formed between the throttle portion 1282a and the
to-be-throttled portion 1281u1. Note that, for the volume
of the space part 1281d, volumes of the connection pas-
sage 1249, the first passage 1281u and the like may also
be considered.

[0170] The piston 1285 has a columnar body 1285a
having substantially the same diameter as an inner di-
ameter of the second accommodation part 1281b, and a
pressing portion 1285b smaller than the diameter of the
columnar body 1285a and protruding downward from the
second accommodation part 1281b. The columnar body
1285a of the piston 1285 is configured to descend in the
second accommodation part 1281b, in response to the
compressed air thatis supplied from the blow back cham-
ber 1028, during the striking operation by the striking
mechanism 1020. The pressing portion 1285b is config-
ured to press the seal member 1286 arranged on the
lower side, as the columnar body 1285a descends.
[0171] The seal member 1286 is made of a resin ma-
terial such as rubber, and is arranged in the third accom-
modation part 1281c below the second accommodation
part 1281b. The seal member 1286 is integrally attached
to an attachment member 1287, and is urged upward by
a compression spring 1288. The compression spring
1288 is interposed between the attachment member
1287 and a bottom surface in the third accommodation
part 1281c, and is adapted to expand and contract, in
response to the pressing of the piston 1285.

[0172] During the pressing by the piston 1285, the seal
member 1286 is configured to communicate a sixth pas-
sage 1281z configured to communicate with the space
part 1281d and a fifth passage 1281y configured to com-
municate with the outside, thereby exhausting the com-
pressed air in the space part 1281d to the outside. On
the other hand, during the non-pressing of the piston
1285, the seal member 1286 is configured to communi-
cate the second passage 1281v configured to commu-
nicate with the main chamber 1005 and the sixth passage
1281z configured to communicate with the space part
1281d, there causing the compressed air in the main
chamber 1005 to flow into the space part 1281d.
[0173] As shown in FIGS.23 and 25, the nailing ma-
chine 1200 includes the control valve 1240 configured to
disable actuation of the trigger valve 1050 after the pre-
scribed time of the timer valve 1280 elapses. The control
valve 1240 has a cylinder 1241, a control valve piston
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1242 and a control valve stem 1245.

[0174] The cylinder 1241 is a cylindrical body opening
on an upper side and having a bottom surface on a lower
side, and an upper end portion thereof is attached to a
support portion 1c via an O-ring 1248. A lower portion of
a rear wall of the cylinder 1241 is configured to commu-
nicate with one end portion of a connection passage 1249
configured to communicate with the timer valve 1280.
[0175] The control valve piston 1242 is arranged in the
cylinder 1241, and is configured to slide in the upper and
lower direction along an inner wall of the cylinder 1241.
An O-ring 1243 for close contact with the inner wall of
the cylinder 1241 is mounted to an attaching portion
1242a provided on alower side of the control valve piston
1242. The control valve piston 1242 is urged downward
by a compression spring 1244. The compression spring
1244 is interposed between the attaching portion 1242a
and a support portion 1001d constituting the housing
1001a, and is adapted to expand and contract, in re-
sponse to the compressed air that is supplied from the
timer valve 1280. When the compressed air is supplied
between the lower surface of the control valve piston
1242 and the bottom surface in the cylinder 1241 via the
connection passage 1249, the control valve piston 1242
ascends from the bottom surface in the cylinder 1241.
On the other hand, when the compressed air between
the lower surface of the control valve piston 1242 and
the bottom surface in the cylinder 1241 is exhausted via
the connection passage 1249, the control valve piston
1242 descends from an ascending positionin the cylinder
1241 and comes into contact with the bottom surface.
[0176] The control valve stem 1245 is arranged in an
accommodation part 1001e formed in the housing 1001a
on an upper side of the control valve piston 1242. The
control valve stem 1245 is urged downward by a com-
pression spring 1247, and a lower surface of the control
valve stem 1245 is in contact with an upper surface of
the control valve piston 1242. The compression spring
1247 is interposed between a top surface in the accom-
modation part 1001e and an upper surface of the control
valve stem 1245, and is adapted to expand and contract,
inresponse to the ascending or descending of the control
valve piston 1242.

[0177] Two O-rings 1246a and 1246b are mounted in
substantially intermediate positions in the upper and low-
er direction of the control valve stem 1245 along a cir-
cumferential direction thereof. The O-ring 1246a is con-
figured to open/close a path between the second con-
nection passage 1039 and the third connection passage
1049, thereby communicating or shutting off the second
connection passage 1039 and the third connection pas-
sage 1049. The O-ring 1246b is configured to open/close
a path between the second connection passage 1039
and a passage 1241a, thereby communicating or shut-
ting off the second connection passage 1039 and the
passage 1241a.
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[Operation Example of Nailing Machine 1200]

[0178] Subsequently, an example of a striking opera-
tion of the nailing machine 1200 according to the fourth
embodiment is described. FIGS.26 to 31 show a striking
operation in the nailing machine 1200 according to the
fourth embodiment.

[0179] When the air hose is connected to the air plug
1008 of the nailing machine 1200 shown in FIG.23, the
compressed air is supplied into the main chamber 1005.
As shown in FIG.26, in the initial state until the switch
valve 1070 is actuated, the first passage 1072a and the
fourth connection passage 1079 are shut off by the O-
ring 1074a, so that the compressed air in the main cham-
ber 1005 is not supplied to the timer valve 1280 at this
stage. On the other hand, the space part 1281d of the
timer valve 1280 communicates with the outside at the
atmospheric pressure via the fourth connection passage
1079 and the second passage 1072b of the switch valve
1070.

[0180] AsshowninFIG.27,when the triggerlever 1011
is pulled by an operator, the switch valve stem 1074 of
the switch valve 1070 is pushed up by the contact lever
1012, so that the switch valve 1070 is actuated. When
the switch valve 1070 is actuated, the O-ring 1074a is
also moved upward, so that the first passage 1072a of
the switch valve 1070 and the fourth passage 1079 com-
municate with each other. Along with this, the com-
pressed air in the main chamber 1005 is supplied to each
of the first accommodation part 1281a and the second
passage 1281v of the timer valve 1280 via the first pas-
sage 1072a, the inside of the switch valve 1070 and the
fourth connection passage 1079.

[0181] When the timer valve stem 1282 is pressed up-
ward by the compressed air flowing into the first accom-
modation part 1281a, the timer valve stem 1282 ascends
at a stretch in the first accommodation part 1281a and
reaches the top dead center. Thereby, the throttle portion
1282a is fitted to the to-be-throttled portion 1281ul of the
first passage 1281u. At this time, a slight gap through
which a fluid can pass is formed between the circumfer-
ential surface of the throttle portion 1282a and the wall
surface of the to-be-throttled portion 1281u1.

[0182] In addition, the compressed air flowing into the
second passage 1281v passes through the third accom-
modation part 1281c, the sixth passage 1281z, the gap
between the throttle portion 1282a and the to-be-throttled
portion 1281ul and the first passage 1281u and flows into
the space part 1281d. In the space part 1281d, the com-
pressed air is gradually accumulated, so that the internal
pressure of the space part 1281drises. Thereby, the time
measurement of the prescribed time until the control
valve 1240 is actuated starts.

[0183] AsshowninFIG.28, whenthe contactarm 1014
is pressed against the to-be-struck member in a state
where the trigger lever 1011 is pulled and before timeout
of the timer valve 1280, the pressing member 1015 is
pushed up. Along with this, the front end-side of the con-
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tact lever 1012 is pushed up and the trigger valve stem
1058 of the trigger valve 1050 is pushed up by the push-
up of the contact lever 1012, so that the trigger valve
1050 is actuated.

[0184] When the trigger valve 1050 is actuated, the O-
rings 1058a and 1058b are also moved upward, as shown
in FIG.14, so that the compressed air in the empty cham-
ber 1055 is exhausted from the gap S1003 between the
cap 1056 and the trigger valve stem 1058 to the outside.
The pilot valve 1054 is pushed down against the elastic
force of the compression spring 1057 by the compressed
air in the main chamber 1005, so that the lower surface
of the pilot valve 1054 comes into contact with the upper
surface of the cap 1056. Thereby, the passage 1053 and
the air exhaust passage 1059 communicate with each
other, so thatthe compressed air in the head valve cham-
ber 1038 is exhausted to the atmosphere (outside) via
the second connection passage 1039, the control valve
1240, the third connection passage 1049, the trigger
valve 1050 and the air exhaust passage 1059.

[0185] When the compressed air in the head valve
chamber 1038 is exhausted, as shown in FIG.28, the
movable part 1034 of the head valve 1030 is pushed up
by the compressed air in the main chamber 1005 and
the movable part 1034 and the locking part 1025 are
opened therebetween, so that the compressed air in the
main chamber 1005 is caused to flow into the piston up-
per chamber 1024a and the piston 1024 rapidly descends
in the cylinder 1026.

[0186] As shown in FIG.29, when the piston 1024 fur-
ther descends, the nail is struck into the to-be-struck
member by the driver 1022 (refer to FIG.23) connected
to the piston 1024. In addition, when the piston 1024 de-
scends to the lower part-side in the cylinder 1026, the
compressed airin the cylinder 1026 is caused to flow into
the blow back chamber 1028 via the small holes 1027.
The inflow compressed air is caused to flow into the sec-
ond accommodation part 1281b via the first connection
passage 1029 and the third passage 1281w of the timer
valve 1280.

[0187] The piston 1285 is urged downward by the in-
flow compressed air and descends in the second accom-
modation part 1281b, thereby pushing down the seal
member 1286. The seal member 1286 is pushed down
against the elastic force of the compression spring 1288.
Thereby, the fifth passage 1281y configured to commu-
nicate with the atmosphere and the control valve 1240
communicate with each other via the sixth passage
1281z, the first passage 1281u, the space part 1281d
and the connection passage 1249.

[0188] The compressed air flowing into the third pas-
sage 1281w also is caused to flow into the first accom-
modation part 1281a via the fourth passage 1281x. The
timer valve stem 1282 descends to the initial position
(bottom dead center) of the first accommodation part
1281a by the inflow air and the urging force of the com-
pression spring 1284. In the presentembodiment, a pres-
sure receiving area of the compressed air at a portion of
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the position of the timer valve stem 1282 in which the
fourth passage 1281x is provided is set greater than a
pressure receiving area of the compressed air on the
lower end-side of the timer valve stem 1282. For this
reason, the timer valve stem 1282 descends with receiv-
ing the compressed air entering from the blow back
chamber 1028 via the fourth passage 1281x. Thereby,
the gap between the throttle portion 1282a and the to-
be-throttled portion 1281u1 provided on the upper end-
side of the timer valve stem 1282 is expanded.

[0189] In this state, the compressed air in the space
part 1281d and the compressed air on the lower part-
side of the control valve 1240 flow back and are exhaust-
ed to the outside via the fifth passage 1281y. At this time,
in the present embodiment, the compressed air flowing
from the control valve 1240 and the space part 1281d
vigorously passes through the gap between the throttle
portion 1282a and the to-be-throttled portion 1281u1
while colliding with the circumferential surface of the
throttle portion 1282a and the wall surface of the to-be-
throttled portion 1281u1. Thereby, impurities such as
trash and oil attached to the circumferential surface of
the throttle portion 1282a, and the like are removed.
[0190] AsshowninFIG.30,whenthe contactarm 1014
is not pressed against the to-be-struck member, i.e., the
striking operation is not executed within the prescribed
time from actuation of the timer valve 1280 shown in
F1G.27, the control valve 1240 is actuated by timeout of
the timer valve 1280.

[0191] Specifically, when the compressed air in the
space part 1281d of the timer valve 1280 reaches a pre-
scribed pressure value, a part of the compressed air is
caused to flow between the lower surface of the control
valve piston 1242 and the bottom surface in the cylinder
1241. Along with this, the control valve piston 1242 as-
cends from the bottom surface in the cylinder 1241, so
that the control valve stem 1245 is also pushed up. By
the push-up of the control valve stem 1245, the O-rings
1246a and 1246b are also moved upward, so that while
the second connection passage 1039 and the passage
1241a communicate with each other, the second con-
nection passage 1039 and the third connection passage
1049 are isolated from each other. Thereby, the head
valve chamber 1038 is switched from the communication
state with the trigger valve 1050 to the communication
state with the main chamber 1005.

[0192] AsshowninFIG.31, whenthe contactarm 1014
is pressed against the to-be-struck member after timeout
of the timer valve 1280 in a state where the trigger lever
1011is pulled by the operator, the pressingmember 1015
is accordingly pushed up. When the front end-side of the
contact lever 1012 is pushed up by the push-up of the
pressing member 1015, the trigger valve stem 1058 of
the trigger valve 1050 is pushed up, so that the trigger
valve 1050 is actuated. When the trigger valve 1050 is
actuated, the O-rings 1058a and 1058b are moved up-
ward, as shown in FIG.14 and the like, so that the com-
pressed air in the empty chamber 1055 is exhausted from
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the gap S1003 between the cap 1056 and the trigger
valve stem 1058 to the outside. The pilot valve 1054 is
pushed down against the elastic force of the compression
spring 1057 by the compressed air in the main chamber
1005, so that the lower surface of the pilot valve 1054
comes into contact with the upper surface of the cap
1056. Thereby, the passage 1053 and the air exhaust
passage 1059 communicate with each other.

[0193] However, in a timeout state of the timer valve
1280, while the second connection passage 1039 and
the third connection passage 1049 are isolated from each
other by the control valve 1240, the second connection
passage 1039 and the main chamber 1005 communicate
with each other. For this reason, the compressed air in
the head valve chamber 1038 is left remaining in the head
valve chamber 1038 without being exhausted to the out-
side via the air exhaust passage 1059 provided to the
trigger valve 1050. Thereby, when the timer valve 1280
times out, the head valve 1030 is not actuated even
though the contact arm 1014 is pressed against the to-
be-struck member in a state where the operator pulls the
trigger lever 1011. Therefore, the striking operation is not
executed after timeout of the timer valve 1280.

[0194] Asdescribed above, according to the fourthem-
bodiment, every striking operation by the striking mech-
anism 1020 of the nailing machine 1200, the compressed
air that is used when actuating the control valve 1240 is
caused to flow back to the gap between the throttle por-
tion 1282a and the to-be-throttled portion 1281ul from
the space part 1281d. Therefore, the impurities such as
trash and oil attached to the throttle portion 1282a and
the like can be securely removed. Thereby, it is possible
to measure the prescribed time of the timer valve 1280
correctly and with high accuracy, and to prevent an er-
roneous operation of the timer valve 1280 due to attach-
ing of attachments such as oil and trash.

[0195] In addition, in the fourth embodiment, the com-
pressed air from the blow back chamber 1028 is supplied
to the timer valve stem 1282 to move the timer valve stem
1282 toward the lower side of the first accommodation
part 1281a, in conjunction with the striking operation by
the striking mechanism 1020, thereby spacing the throttle
portion 1282a from the to-be-throttled portion 1281u1.
Therefore, it is possible to increase an area of the gap
between the throttle portion 1282a and the to-be-throttled
portion 1281u1. Thereby, when causing the compressed
air in the space part 1281d to flow to the throttle portion
1282a, an area of the compressed air that collides with
the circumferential surface of the throttle portion 1282a
and the wall surface of the to-be-throttled portion 1281ul
can be increased, so that it is possible to easily remove
the impurities attached to the throttle portion 1282a and
the like.

[0196] Note that, the technical scope of the present
invention is not limited to the above-described embodi-
ments, and the above-described embodiments can be
variously changed without departing from the gist of the
present invention. Specifically, in the above-described
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embodiments, the nailing machines 1100 and 1200 have
been described as an example of the pneumatic tool.
However, the present invention is not limited thereto. For
example, as the pneumatic tool, the present invention
can be applied to a screw fastening tool, a screw driving
tool and the like.

[0197] Inaddition, in the third and fourth embodiments,
the example where the control valve 1040, 1240 is ar-
ranged between the head valve 1030 and the trigger
valve 1050 has been described. However, the present
invention is not limited thereto. For example, the control
valve 1040, 1240 may also be arranged in the trigger
valve 1050. Further, in the third and fourth embodiments,
the passage between the head valve 1030 and the trigger
valve 1050 is shut off by the control valve 1040, 1240.
However, the present invention is not limited thereto. For
example, a structure where the actuation of the head
valve 1030 is mechanically disabled by the control valve
1040; 1240 can be adopted. Further, in the third embod-
iment, when the prescribed time by the timer valve 1080
elapses, the control valve 1040 is pressed and actuated
by the timer valve 1080, so that the passage between
the head valve 1030 and the trigger valve 1050 is com-
pletely shut off when the predetermined time elapses.
However, the present invention is not limited thereto. For
example, a configuration where the control valve 1040
is actuated in a state of being pressed from a first stage
by the timer valve 1080 and the passage between the
head valve 1030 and the timer valve 1050 is completely
shut off when the predetermined time elapses may also
be adopted. Further, in the third and fourth embodiments,
the control valve 1040, 1240 is actuated by being
pressed. However, the present invention is not limited
thereto. For example, the control valve 1040, 1240 may
also be actuated by being pulled.

<Additional Statement>

[0198]
aspects.

The present technology can also take following

(1

A pneumatic tool including:

a drive mechanism configured to drive by an air
pressure of compressed air;

a chamber to which the compressed air for driv-
ing the drive mechanism is supplied;

a head valve configured to control supply of the
compressed air supplied to the chamber to the
drive mechanism;

a trigger valve configured to actuate the head
valve;

a control valve configured to disable actuation
of the trigger valve or the head valve; and

a timer valve configured to be actuated based
on an operation on a trigger and to disable ac-
tuation of the trigger valve or the head valve by
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actuating the control valve at a predetermined
timing,

wherein the timer valve has an accommodation
part configured to reserve air for actuating the
timer valve, and

wherein the chamber and the accommodation
part are constituted by spaces isolated from
each other.

(2)

The pneumatic tool according to the above (1),
wherein the control valve is configured to disable ac-
tuation of the head valve configured to be actuated
in conjunction with the actuation of the trigger valve.
3)

The pneumatic tool according to the above (1),
wherein the accommodation part is isolated from an
outside air.

(4)

The pneumatic tool according to any one of the
above (1) to (3), wherein the timer valve includes:

a valve body configured to move in the accom-
modation part and to act on the control valve,
and

a throttle portion configured to regulate flow of
air generated by movement of the valve body.

5)
The pneumatic tool according to any one of the
above (1) to (3), further including:

a main body having the drive mechanism pro-
vided thereto, and

a grip part attached to a side part of the main
body and extending in a direction intersecting
with a moving direction of the piston of the drive
mechanism,

wherein the timer valve is arranged in the grip
part.

(6)

The pneumatic tool according to the above (4),
wherein the valve body is arranged to be movable
along an extension direction of the grip part.

(7)

A pneumatic tool including:

a drive mechanism configured to drive by an air
pressure of compressed air;

a first chamber to which the compressed air for
driving the drive mechanism is supplied;

a head valve configured to control supply of the
compressed air supplied to the first chamber to
the drive mechanism;

a trigger valve configured to actuate the head
valve;

a control valve configured to disable actuation
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of the trigger valve or the head valve; and

a timer valve configured to be actuated based
on an operation on a trigger and to disable ac-
tuation of the trigger valve or the head valve by
actuating the control valve at a predetermined
timing,

wherein the timer valve has a throttle portion
configured to regulate flow of the compressed
air for actuating the control valve, and is config-
ured to cause the compressed air to flow to the
throttle portion at a predetermined timing inter-
locking with a striking operation by the drive
mechanism.

(8)

The pneumatic tool according to the above (7),
wherein the throttle portion is configured to regulate
the flow of the compressed air by displacing an area
of a gap between the throttle portion and a to-be-
throttled portion, and to increase the area of the gap
at the time when the compressed air is supplied in
conjunction with the striking operation.

©)

The pneumatic tool according to the above (8), fur-
ther including a second chamber configured to ac-
commodate compressed air for returning the drive
mechanism to an initial position after the striking op-
eration,

wherein the throttle portion is configured to move
relative to the to-be-throttled portion by the com-
pressed air supplied from the second chamber,
thereby increasing the area of the gap.

[0199] The nailing machine of the related art disclosed
in PTL 1 has following problems. The timing valve uses
the compressed air from the main chamber and the like.
For this reason, oil, drain, minute trash and the like con-
tained in the compressed air supplied to the nailing ma-
chine are attached to the flow path (throttle portion), so
that the flow rate of the compressed air may vary. As a
result, the time measurement of the timer mechanism
varies, so that the actuation of the timer mechanism is
not stabilized.

[0200] Inorderto solve the above problems, the aspect
of the above (1) provides the pneumatic tool capable of
stabilizing the actuation of the timer mechanism by ex-
cluding an influence of oil, drain, minute trash and the
like contained in the compressed air supplied to the nail-
ing machine.

[0201] According to one aspect of the present disclo-
sure, the timer valve is actuated using the air in the ac-
commodation partisolated from the chamber, without us-
ing the compressed air that is used for driving of the drive
mechanism. Therefore, it is possible to prevent trash, oil
and the like from entering the timer valve.

[0202] In addition, according to one aspect of the
present disclosure, the compressed air is caused to flow
to the throttle portion in conjunction with the striking op-
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eration. Therefore, it is possible to remove impurities
such as trash and oil attached to the throttle portion by
the compressed air. Thereby, the time of the timer valve
until the control valve is actuated can be stabilized.

[0203] The present application is based on Japanese
Patent Application Nos.2019-086669 filed on April 26,
2019, and 2019-086670 filed on April 26, 2019, the con-
tents of which are incorporated herein by reference.

REFERENCE SIGNS LIST

[0204]
1: main body
: grip part
11: trigger lever (trigger)
20: striking mechanism (drive mechanism)
22: driver
24 piston
26: cylinder
30: head valve
40: control valve
50: trigger valve
80: timer valve
84: timer piston (valve body)
85: piston shaft part (valve body)
88: throttle portion
89: compression spring
100, 200: nailing machine (pneumatic tool)
280: timer valve
281: first cylinder (damper mechanism)
284: first timer piston (valve body)
285: first piston shaft part (valve body)
294: second timer piston (valve body)
295: second piston shaft part (valve body) O:
oil (damper mechanism)
1001: main body
1004: grip part
1005: main chamber (first chamber)
1011: trigger lever (trigger)
1020: striking mechanism (drive mechanism)
1022: driver
1024: piston
1026: cylinder
1028: blow back chamber (second chamber)
1030: head valve
1040: control valve
1050: trigger valve
1080: timer valve
1081: first chamber (accommodation part)
1084: first timer piston (valve body)
1085: first piston shaft part (valve body)
1088: throttle portion
1089: compression spring
1100, 1200:  nailing machine (pneumatic tool)
1282: timer valve stem
1281u1: to-be-throttled portion
1282a: throttle portion
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Claims

1.

A pneumatic tool comprising:

a drive mechanism configured to drive by an air
pressure of compressed air;

a head valve configured to control supply of the
compressed air to the drive mechanism;

a trigger valve configured to actuate the head
valve;

a control valve configured to disable actuation
of the trigger valve or the head valve; and

a timer valve configured to be actuated based
on an operation on a trigger and to disable ac-
tuation of the trigger valve or the head valve by
actuating the control valve at a predetermined
timing,

wherein the timer valve has a valve body con-
figured to act on the control valve and is provided
with a throttle portion configured to regulate a
flow rate of a fluid generated in conjunction with
movement of the valve body.

The pneumatic tool according to Claim 1, wherein
the control valve is configured to disable actuation
of the head valve configured to be actuated in con-
junction with the actuation of the trigger valve.

The pneumatic tool according to Claim 1 or 2, where-
in the timer valve has:

a cylinder with respect to which air can flow in
or flow out; and

a spring provided in the cylinder for urging the
valve body toward the control valve, and
wherein a moving speed of the valve body in the
cylinder is regulated by the air flowing in or flow-
ing out via the throttle portion and the spring, so
that a time after a start of movement by the op-
eration on the trigger until the control valve acted
by the valve body moves to an actuation position
is controlled.

The pneumatic tool according to Claim 3, wherein
the valve body of the timer valve is configured to start
movement from an initial position in which the spring
in the cylinder is compressed, by the operation on
the trigger.

The pneumatic tool according to Claim 3 or 4, where-
in the valve body of the timer valve is configured to
move to an initial position in the cylinder by the com-
pressed air used for a striking operation of the drive
mechanism after the striking operation.

The pneumatic tool according to any one of Claims
3 to 5, wherein one end portion of the throttle portion
is configured to communicate with an inside of the
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10.

1.

12.

cylinder and the other end portion of the throttle por-
tion is configured to communicate with an outside of
the main body.

The pneumatic tool according to any one of Claims
3 to 6, further comprising:

amain body configured toaccommodate the cyl-
inder, and

a grip part attached to a side part of the main
body and extending in a direction intersecting
with a moving direction of the drive mechanism
of the main body,

wherein the timer valve is arranged in the grip
part.

The pneumatic tool according to Claim 7, wherein
timer valve is arranged in the grip part so that a mov-
ing direction of the valve body is different from the
moving direction of the drive mechanism.

The pneumatic tool according to Claim 7 or 8, where-
in the timer valve is arranged so that a moving direc-
tion of the valve body follows an extension direction
of the grip part.

The pneumatic tool according to any one of Claims
1to0 9, wherein the timer valve is configured to cause
the valve body to act on the control valve after a
predetermined time elapses from the operation on
the trigger, thereby shutting off between the head
valve and the trigger valve.

The pneumatic tool according to any one of Claims
1 to 10, wherein the control valve is provided be-
tween the head valve and the trigger valve and is
configured to communicate or shut off a passage
between the head valve and the trigger valve.

A pneumatic tool comprising:

a drive mechanism configured to drive by an air
pressure of compressed air;

a head valve configured to control supply of the
compressed air to the drive mechanism;

a trigger valve configured to actuate the head
valve;

a control valve configured to disable actuation
of the trigger valve or the head valve; and

a timer valve configured to be actuated based
on an operation on a trigger and to disable ac-
tuation of the trigger valve or the head valve by
actuating the control valve at a predetermined
timing,

wherein the timer valve has:

avalve body configured to act on the control
valve, and



13.

14.

15.

16.
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a damper mechanism configured to regu-
late a moving speed of the valve body, and
wherein the valve body is configured to act
on the control valve after a predetermined
time elapses from start of movement by the
operation on the trigger.

The pneumatic tool according to Claim 12, further
comprising:

a main body configured to accommodate the
drive mechanism, and

a grip part attached to a side part of the main
body and extending in a direction intersecting
with a moving direction of the drive mechanism
of the main body,

wherein the timer valve is arranged in the grip
part.

The pneumatic tool according to Claim 12 or 13,
wherein the timer valve is arranged in the grip part
so that a moving direction of the valve body is differ-
ent from the moving direction of the drive mecha-
nism.

The pneumatic tool according to any one of Claims
12 to 14, wherein the timer valve is arranged so that
a moving direction of the valve body follows an ex-
tension direction of the grip part.

The pneumatic tool according to any one of Claims
12 to 15, wherein the timer valve is constituted by
an oil damper.
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